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*4R^HIteig*S:iS:iglilfetc^3Ei-5o *fc, <h 




( 2 ) 



mfflW-l 1 -3 3 0 0 3 9 



finite $-^^>r. irt-J: 0«l$Stt5^SS:Iil 

m it % z t sr«M» <t -t- s xKMas*. 
is** 2 ] i ^iE«c^s««taK«-e*>o 

mu- <o i=m \z f^j » x #x zx* m& ^-m t , 



[o 0 0 1 1 

10 0 0 2] 

J: 5 ^^S^Ifflt6IS^lgf 9 ooofrtt 

[0 0 0 3] lttlgI9 0om <£*£*l5S« 
9 9 0 1 _Bd tr vKiTzMFSSiS' (£& 9 <7)^B 

<Offij»^i&a[*lRlSr|6]<g?») "C»«FStb, 
9 0 1 ii^EP9 o l Rl^-c^TJ; 5t^*:*fS]Srf6]< tt 
Sr^^tclHte-r^o »fir^9 0 lrtM3lEH-«i:*K9H: 

[0004] r^<t 5 *S«*Q;SSS"ef^S 9 

^±ffll<7)3tiH»[&lt5fif iHIBffi 9 0 3^e 

tt^H^o Sift«lrfi 9 0 3 l:tt:*^ftitef 9 o 4 ^ 
«MJES*L-C*3 9* #H^t$r«9 0 3^<bS«9<D±ffi 

trrS](tT^fP9O4F^T^i-J:9t-*0 ! S^ (^^/ 

^ (n 2 ) ^mmifxt i pa wyynt>r^3^ 

*»-«t9, *S9*«E«S*bS* y^9 o 2rtgp<7)#H 
[0 0 0 5] 9 <D_b3afliJ(D#|lM^^S^^ co#H 

tt*tt9±^f+#urv^si*«*sft*-rsi!Ric*S9 ^ 



( 3 ) 

3 

^^(omm (o 2 ) t^astttc5««-e*)5o 

fflz-li, i/V^i" (Si) »S©t^TttBl lfc**- 
#^tt4C5rBMtW* (SiO.) ^«f»*!> 

J*— ^ tfeSo 

[0 0 0 6] ^^^?-v-^«tt§t, S«9± 

Ell OK*i^*fcJ:0^9±o*H«t&**3ll^# 
H^«t^LTV^ 0 10 
[0 0 0 7] **5, WT^tftWl-KttS**— ^ 7— 

[0 0 0 8] 

4E9 S:ftj<feS^:5BR^|i 1500 — 300 Orpmigfttf) 

9 £iH]$5$i*:3 1 mm 9 *>jBiiaT?tt*# < «ttasa*t, 

Sfi 9 i;»a#^ SrM L 1 1 * y y 9 0 2 £#H4a3g 20 
Bf4E9 0 3 b<Dm<DWMfrhJ} 0 2^0*ft*H 
1 0^^PP9 0 8 F\ZLX^~t& 0\CllyZf9 0 2 ft— t 

^MixTt^5o *^Sffi9<D_bffi— 

[0 0 0 9] ^^/^ S«9(r^-r^^3@^/^(7)^ 

S£if A£-#3 (fllittf. y h/k/^SIE*** 

fc* iS^s ffi£9CQ*ffi (Hi 0^*3»t5Tffi) 

[ooio] r<D*MttafeEHH^#H«Sr» 
tSrlWiUi^o 40 

[0011] 

m«W££. Mia— o^E^JtT^^srflt^-r-s^^ 
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[0 0 12] !t#92(D«Btt:, «** 1 KIB«<7)*« 

[0013] 3 tt. If** 1 t-IB«c<7)S« 

[0 0 14] W*^4 05IWtt, SffiW^L/c^Sr^ 

^iE]te$ii:^iHiteiiHi!jag<b s wis»»-&fc»«fSix-5a 
m-n^mzfaitxtfx&w&^ztfxm&^&k. m 

[ooi5] m&iM 5 (D&mn. ss**i 1 4t>i4«v^ 
we*«*3H*e«^ » ft tt , s« t m aft t*5 w s tefo 

IR«ffi-e<o«ftS:Tlil5*«-C*5o 
[0 0 16] if*«6 055Wtt. ff**l &v>L5CQl^ 

[0 0 17] it*^7 03gWtt. #V*b6£>^ 
[0 0 18] »#JS8<£>»9jW\ ff*Sl fcl*L7<Dl* 

»^bl*k WE»»^^ii]tea«^/sc-ca«^«ji&s 

[0019] 

0<^«l«»#lfiS;S:^-rigx-fe!5, Bl 2 tt£4K«ySSS 1 
0 0 wH»5Rw«*S:*tyo y ^H-efc5o El 
3 ttH 2 fc^-ffflW* £ J: 5 S«*Q.Jg^« 10 0 <7)«jf£ 
>f Aft- htfe^o 

[0020] ii icS-f- <fc 9 x SSMlgf iooh 

mtR9 &&W-tZ>{%gfti 1 2 1 , 2 1 SrIUte£ 

it^SEtbag-efe^^e— ^ 13 1, ffir^-& l 2 l coflij^^ 

mZfcVffl&tfyyi 0 4, ffr^l 2 l<7?±*fcT« 



( 4 ) 
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WHi 2 l t»|63b"CiEKSjxS#ia«;36Wf«i 5 l. 
9H£tiKBr!E 15 1 co^ffe «t «9 12 1 M{fcJ#£ft 
SS«9^|ni(t-C3K*Srttfei-5*E7K»*&Sl5 1 61, ^ 
<fctf#HMi&®Mgl 5 l <D*ife<fc 9»E9fci*iJfC»HR 

^S:«tfti-5#^W#&IJ1 7 1 SrWbTV^So 
[0 0 2 1 ] *fc, 02 fcSrt"J: 5 Stg*Q:33£E 1 
0 0<^»^Srej»i-5*J»g|5 1 0 8ttt*-* 1 3 1<7) 
SteSrtt»-r5-=e— 3 2, ttTkftftSB l 6 l 

s^*^ i PAm^mmm&mffl-rzjf^m&mw 

U 1 7 2^ISft^tLT*5 9. ^*J#P£B13 2, *67K 
IJM&fHW® 1 6 2J3±t?^tt»flHJ«Bl 7 2li-tix-e 
Jvt— * 13 1, *6*#*&8B 16 1 *5 1 
7 1 ^«ttStlTV^« 0 

[0022] 3cfc, 1 0 0 <£>#8B<Dft*H;i 

[0 0 2 3] i%¥fl3 1 2 HCI13o(Dt 0 yi 2 2^|g 

-&1 2 10Tffi4 3 *^li±T*!PjSrl6]<Hlte*Al 2 3^ 

es«sn-c*5 ^ , shem 123 oTSB^teiBtt^— * i 

3 1 <D@!stt*dg^£fr~CV*5o 

[0 0 2 4] r<Dct5*«^-^9, 1 3 1#<* 

4R 9 ^^m^mx^W-^ i 2 i tt fctCTk^Srt 

fcr@tK-f-4c i-ftt>*>, 1 0 0T?B:£ffi 

i-s 0 30 

[0 0 2 5] ^|g9<D^<D^ffil?fc3Jbffi^rR]-r£# 

HftJKWMKl 5 itt|iItei-SK«9(0_bffiSr«^a5S 
«tf>**£-e*9, #IS^«rt£l 5 ltt±»fcft«S 
ftfc£f¥«il 5 2i:$»§ti5 J: 5t-bT@*ES$4x 

[0 0 2 6] 5 2tt*S2ff fcfto-C*50, t<D 

rtBB^ttrtffll^^^-^1 6 1 aJJiWftfa^l 7 
1 a ±9 ft « 2fi«3t^^-— ^Slf AStbTV^S 0 ^:b 
2fi«^^--7 f C0ffiaS^#H^®f1Sl 5 l<7)fi 
If**. +ftto^*«9©»5*3fEI(E**6«)ttirJBo-C* 40 

[0 0 2 7] rtift|^r=L — y 161a l*#fi7K0y&gB 1 6 1 
TK^rtffll^a — ^ 1 6 1 a b"C3£1£ 9 CO Jbffic^jo j: 

i«9«^i 2 i <t fctcmteb, {fc*&£ixfciffi7k 

•*-Sifc^to«^fTfoix5 0 ft*j % X4K9 0^|ftffi^&« 

1 0 4£§ttit&^ftTlI]i|3i§ft5o 50 
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[0 0 2 8] — *HM^ — :/ 171a 

I 7 1 ^g5«StLT*3 5, ^fflj^^-yi 7 1a irtfiij 

7 zfl 6 1 a i:^ffl<7>^P8^«ia^^^W^Six 

5 0 mt-J: 9 , f W 1 5 1 <7>Tffi<£>f5f£* * 

9 <D±m^ t %m$* Sr«*&-r 5 r t s 

i 5 K:ftoTl^£ 0 

[00 2 9] *fc, #H«aSBfffi l 5 l izLttJFBBft&Kf 
« 1 5 l <^ffl«Sr»J^i-S^:»oJ»«*f^fflSM- 1 5 4 
t U"CSi9#ltb4xrv^5 0 SSff-1 5 4fc:J;9«5££ 

tts 9 wflanf uv ^ o ^ ^ft £ft-cia 2 

fc*-r#^ttii&#jiBijB i 7 2i-e»^^5o a«?n 5 
4^?><oafgtt^^sj»8u 1 7 2^*5v^jaa*^ 

[0 0 3 0] EJUiKP^bT#fcJ:5^, r<7)SWg 

II 0 o-e^«9i^bT*fi*S:et^"r§-^^-e^ 

5<fc5Kfto-c*3?K a^-rssfcfifejasco^ftfe-r, a 
4*5, mmw±mm.w 100 b^^£#M&-t-6^ 

^toaacoftflfcteasTfTpSB^ft^o #J;ttf, mf£ 

ttft»»Sr4-x:5j(l«S:»KK:efelftb*:0, *£E^Jwfl£ 
R it b ft K @ t ft o T V * T t J: V \ 

[0031] m^. mm^mmwi 0 o^±5#E*aci#- 

[00 3 2] El 3 (ISIS^fa^B 100 (Dmfe&^-t* 

^fAft-K^^ m 3 ^^-p 1 icT^f-ismft 

^RjftXSSr^b-Ci^o ft*3, Z.ihb<omYEteM2 
tr^ bfcSOWSB 1 0 8rtco^-^fflfflJ^ 1 3 2. *iE7K« 
j^9J»gBl 6 2*3<tt^^et^S9»«Bl 7 2ldJ:«9^tT 

$ft^)o 

[0033] *i*xei*tt«*«f&Sff 1 6 1 ^feltoK* 

lS9C«^^iH^ £«9^5 0 OrmpSS 

(+ftto^, EME*^) ^«»S*tfc*B*tt»K9 

[0 0 3 4] fe^I^^Tt^ (Bl3+»c:»-*-WF*J 
TMl) , jW7k^flbft»f^S:flt±i-ai:i:fcl-aHK9 4: 

1 500 — 3000 rpmSaC<^aS3S"e 2 — 3 |Wg(Ei" 

»4^*fcJ:51R0»tfSnT*#-<»9lfe^n5o ft 
r<^i«ig0«E^ct9^^*fi7K^«9^bS9 
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tiL9<D&mzj&&£in1tXy L y7 (SI) fcWMtk M 
/hft *JS##ifiF Ut^ti^^o 
[0 0 3 5] fti#-#QS<7)^T £: IrJ^f WSITM 

l ) fc: 171±9 9 co±ffi[iMl^/^^ 

[0 0 3 6] S«9C0 2~3#C0SiiHlte^ ; fT^^^ 
(i3^iI/TtP#SJTMl-TM2) s SS9^#f t 

4£ 9 (OEHsiSflni 10 0 — 500 rpmS^i&iiKStf 10 

iOttlB-eH«9H:2 0 — 3 O&lsllESftS. 

[00 3 7] H±(OIgi5^Tt« £(0 3 fN^iiit 
J8TM3) % SS9Ctt^K«I}»Tl, SIS 9 

[oo3 8] mz, m3iz^vfc&mmm<DW}mci3{i 

^IKMISI 10 0 <Z):Rffrj3 J: tf&K 9 ^iftcoilfr 
[0 0 3 9] *i\ ^jTMl-TM2^(t-51fi9 
*<0*8B^**« 9 >5p JRtfc-t-S «fc 5 U: ITS 9 Bfcatfb 

12 1 OiB3S*Hie^ ct«9^^^ P 104^ #H5w8»r4E 

15 1 ir^RfflG^Wy/l 0 4 ^#ia^;3S»rffi 
l 5 l <^^W^#«Ei-5*:«^K«9 J ^«:«p-& 121^) 30 
EH5K*#ii**t5 J: 5 I- '^104 rtffl^ tit 

[0 0 4 0] r.<7)<£ 5 Sffi 9 £riS Striate bfd*§-& 

ma «f $ tt ft v , as a ig is ^ fcn s «pm tt 2 ~ 3 

* 5 r £ f±ft < * a— * * as«3=-f-5 C £ ttft 

[ O 0 4 1 ] 9 tctt* bfc*fi7K<o*SB^SrB** bl& 

i-ftfc^«PSJTM2?5^tt^S9CO[Hltei*«tt 40 

«'>u «*iacfc»uT*#«^^ftiEiiaiKk:* 

JE£*v3 0 {6ii(UteLTU^^^«9^^ 1 2 1 «JS 

ft, iooyy h^/^«^^^t^^(fe^ 

s/^l 0 4^g|5cO^:^^9<D±ffi^iiA-r^r 
Wihi-ar t^-e#5 0 -tU-cfctK X«9<D_bffi<D# 

[0042] r<^j; stei&mmfe&zvti&mjfxcDmm 

^20-30# (Bf£ijTM 2 — TM3 (DWi) jgjRtS^ 50 
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ttrJ^tK Sfi9±<^{S/hi7h- /^^xs/^Jc^ff b 

r4afc** s ^bftv^to«^<o#Hft-e*>afcft, »/h 

ft**^ft«ki- 6 Kir * * — 9 — * *384i-» £ £ 
ttftl\ 

[0043] H4 \±mmwmmw 100 ^feajnaaa^BR 

li&lftWi-£fcft<rc*>f A^-f- h"C*)5 0 ft*5, @4 
^^^-T^JTM 1 ftl * ITM 3 tem 3 M^-T fc Olr^t 

[0044] El 4 ir^-f-ftjRKi^-ettH 3 bfcftjft 

i:Sfi9 £ 1 500 — 30 0 0 rpm^T 2 — 3 S>C0Kffi 

afcEME-raa^ z<nh%&mjs*<nfem*ftiiftt£ 

»«twS«9(DHIteS:f?ih-t-5t tfc^l 00 y 3/ h/u 
/^C0MS-C*Q;S^^<D^S: 2 0-3 0#fT 5 (R*#J 
TM 2 — TM 3 ) 0 
[0 0 4 5] $B$<D£ iSiSfUteSrtToTV^ 2 — 

3 © £ V * 5 NPPal tt £ * — * — r — * ^3g^5 T^ft ic^ 

^*^*ttrv^-cts«9tr^^~ ^^sig 

^■fS^tttftv^ bfc^oT, H4t^i-J:9^^ 

^fte>ftv\ -t-ft*^ ftia^^©«t^BB*6«NF*jT 

I^H^JTM1-TM2) -efctt«V>0-Cfc £< , 

urn. j«^**s^-f-s^-e*)«4c>tfH3ir*-r 
t mmc&fc vxf&mif* z> z t 

^t?#50>-e*)5ft btfB!4 «t 5 tr^FSjTM 2^ 

bJfx&&mft*?f 9 J: 5 Ctn«J:^ 0 *v^**5ft 
bli, ^ft< i:t>«*^J(S*ig(EKJ:9lft*Sixfc«K 

[0 0 4 6] HigIUte^J:5S*R9 Ji^^:S5^<7)W7K^ 
»*^Ti"Si: 09JjTM2) , H4^t<6«»fP 

r^i*«9<7)iHite»^f^ih-r^ 0 «afc»mr*3*i-5a 
®9<7)[site^^^^7X^ss9^e>^m$it^fci6^ff 
fcna»fp"e*) o , sffi9_b(D^-y^^^^^^aff 

i" S tS/jNft Sr fc ft K il^T b t S4R 9 <^H] 

tettfP^iai-eiiftv^fe-^fcSo ^fc, K«9(7)iHite 

»f^S:i*Jti-S r. i: ^ J: 9 S« 9 l 2 1 coinlfc 

t ft-5o 

[0047] -1 CO 9 i-. El 4 »C*-t-ft*»f^ttH 3 

/Tteisifp ^ *s it z> msL 9^0 teft^ <t t«&jg ^ ^ 



9 

[004 8]*^ 1 7 2fc±5ft3B# 

[0 0 4 9] 0 511 7 l<0«#*3 < fct«f 

tgtfc^ Jf^i&ffeU 1 7 ltt, SfcifcOQ I PASrI* 
J-t5l««2 0 1, ?g 1 b|? 3 cogalff 2 11-2 
13, II *V^b»4<7)ja«-feVi^2 2 1 — 2 24, % 

1 fcl * LI 4 <Dffi.mmfflM 23 1-234, H^t^b 
14 cot: 241-244, *«8Sfflir ^ 2 5 1 , 
SSI *5<fctf® 2<E>-^;* ^n — 2 6 1,2 6 
2, afetffc^U— ^^b<^A^S:§tt#*t§A*SB2 
0 7£rfif;i3 o *ib\ EIT^WW^H:* SfSl*V^L#4 
0&ftfflMB2 3 1 — 2 3 4i*, »14^1»4OTC 

(Temperature Controller) 23 1 — 2 3 4^ftl, I 
l*3±tfl2W^7P-3y 1, 2 6 2 

fi, il*3il«B2(OMFC (Mass Flow Controller) 

2 6 1, 2 6 2W«:^«o 

[0 0 5 0] 4i\ ^St^iRStt^S^SrrtS^PB 8 
gU^So H\ JH6!)4Sfiftll8-e 

1^*1,53^ l»gfl0 0m 

TiS^t LTfflv^;fx5o S7c, r. co^*#kj£2!i 8 (il 

<Diaw2 i i^m-rso 

[00 5 1 ] Il^IE©2 1 ltt, ST. M*i«Si®8 
^6>SI9 5&*nfc^*^S:2^liSTSo 2^HS$nfc 
-*^»^ft*3©Ef213 (g^) lci:oT^ 
atfuSo ft^tt^l^^t ^1 1 <^Kf 2 ill: 

i^W2 0i «£>£) i:M§n§o ^co^i^ga 

f 21 1 fclttH MFC 2 6 1 /^;fM£$*V5o fSl <D 
MFC2 6 1i±, SiliTS ± 5 ft^«J&*JWS5 1 7 2 
C0ffl$rF~e\ flS©3ybn-/W^2 6 1a SrfrJ^I 
^lcoffitf 2 1 1^^*4x5 SlK^<^ SHE* SrSffe 
^fiQ«Fci CPlt*o ^KDEf 2 1 l^te* 

*i£»Ktt, aiSTS J: 5 fc« 1 cot C 2 3 1 (DfflPT 
"C, il^Ef 2 1 1 rt&^a>n5^#*£JbH^T5 
mi<o\z — $ 2 4 1 j&*R«£tL-Cl^ 0 

[0 0 5 2] Iff20 lfc:i±, WtWSDl PAtf:(« 
Wft<7)«yaME^*tf«$n-Ci3 9, SfeUi* «i*T5 
J: 9 4^2 COT C 2 3 2^SJ»T"C. SJtt I PAM 

t5f 2oe-^ 2 4 2^Sttf)tlTV^o M 
fi2 0 1 t^Ji, WW: I P A<7)HBR^?S.SSr9J^U-C. 
-t<z>«3ei6*4rTDEi4 4: ltl2(DTC 2 3 2*nm*T 

5*4(Oi&fttyt2 2 4/^fW<bn~C^5o l2C0t 
-^ 2 4 2ir £Zlm1&<Di£m. S£*«2 0 1 
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I PA«t^o Sfc, :olf»2 0 l Wl »i 
coga©2i UICTti^ (Mq.fci) a*tJW&£ 

1 2^-*«t«BK*nr43 9, rt«t?4ritbfc»flc* 

«8(0fel^S:!S2OEtf2 1 2Mi£tBT3 0 r<0» 
2<Diaff2 1 2^aiffiSixS«!!ffi^^SE*tt, I PA 
(D^^,(OSca^Qip t £T£ Q«fci +QiPi £43 0 
10 [00 5 3] _h5£Lfc J: 5 t-, !30Eff2 1 3 te^rCO 

-jjmmiv>m { g2 1 1 t&mztix&v* 2^<ss 

nfc— *C0^*^r^^^< o r^m3(^iai : 2 1 3 COflfe 
^Si^I 2 (Diatf 2 1 2 tKI*SnSo r. COI 3 (DgEW 

2 1 3tlHi2 0MFC 2 6 2^g$tl6o I 2 COM 
FC 2 6 2il aiSTS<t 5*^ttK&#J»SBl 7 2 CO 
WTT, F*3g|50 ^yhn — /W^U^ 2 6 2 a £rfrj$) 
U ^3<7>K«2 1 3^*^n5S*^<OSE*S:glf^ 
i**QiFci»wPtSTSo Sfc. 1 3 COgai? 2 13 <D^Jj 

V8&ffian. «*T5 J: 5 4»30)TC 2 3 3^)»PT 
20 -e, *30fi§2 1 3rtSr#^tL5^*^S:aPfRTS 
I 3 cot— ^ 2 4 3^|S:g$ft-CV^o 
[0 0 5 4] 12 <D%m 2 1 2 Ji, -t»te^SH* s *lffl« 

XRiftK 1 5 l *H«T**MM^3.— :/ 1 7 l a fcS6«£ 

tix***)* mM^^—^i 7 i a^^Rta^n^^tto 

mif^*m<o ST, r.coSg2<£>ga«2 1 2<D— ;fr$K£ 

m (**W 2 0 1 *>i£#) fctt, **»2 0 l^fe^ffl 

TC 2 3 1, 2 3 2 Hffl*t5« 1 OfflSty t 2 2 1 
30 ^gfjn^o C^Tdeti{±. Il^ t tD ? i2^TC2 

3 1, 2 3 2^il*5j:l>^2<Z)t-^24K 242 
C0^ft^rffl«T5Np^fflV>^tt5o CC0^2(7) 
gag 2 1 2<0-*iffii£^tt»3<^iE« s 2 1 3^S«SB»S 

fc«s3B^^tt, ^3(Ogat : 2 1 3^J;oT^tbT< 5 

Qt.t.itWo ^r.^>T% mms 2 o i^e>siffl$4x 

40 ^3(Dga« : 2 1 3Sr3jL^nr< 5^*#*l;i«fc9*3R£ 
H^) «9 , *a«^^S*t5 I PA^ii^S^ 

U:<<45. 433, I PA|R^3BBS:66JtT5fcv^ 

9«^e>tt. S3<Dgag2 13{±, pIt6*R9««W 
2 0 1 i: 3SV ^jBBff 7?* 2 <7>Eff 2 1 2 <hS^$n^5 w i: 

[0 0 5 5] 12 joJ:^3C0gal ; 2 12,21 

t ITS30TC 2 3 3^tti^T^)»2 0MSir>'^2 
50 2 2tf*R«£*L5o :WTonttt, S3WTC2 3 3* 
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I3<^t^ 2 4 3<^««S:fB«l"r««FtfflV^ixSo 
5 1 1) fctt, fam£tifzj&mjfxft^~&tiZ> I pa 

5 1^i2S4x5o roCDEitt, ^/^MfflM 1 7 
2#H*J±0'I2(^MFC2 6 1, 2 6 2^SMffl 

fc, *2<7)ffi<g2 1 2<ott*4HiE«J-tt, «Sfi-T5±5 10 
ft^4<Z>TC 2 3 4<DfamTX\ ffrW$;ftfc^Jg;*f;* £ 
in3Ri-5*4<^t— * 2 4 4 »4<£>fc — * 24 

-C. *WiH£fe*«rTDBi8 i tt*4^TC 2 3 4 1^111 
M§S3(Z)fiStyf 2 2 3 t&WlW&tlZo ^<OT 
DEi3lt 2 3 4#^4<E>fc— * 2 4 4 SrSJIW 

[0 0 5 6] r.<^^2C0SdW2 1 2?:?S^tt ; 5^rlR$ix 

[0 0 5 7] ^/^«j^ffilfWSS 172 fcot ^TlftPj 

CPU301^ ROM3 02^ RAM3 0 3 £. >f 

7^*353 o 4 t^iifs »iMiz.mm£tiz>o c 
pu30Ki s 5 «t 5 k LtiffiMsgg i o o 

0»fPSr»EeK^ffil»-t-So ROM3 0 2W1 SffiM 
1 0 0 ^ft^^feCQflJ^^P ^7^321 tfSfe 
SftJtltl^o RAM3 0 3H, CPU30 1^)» 

3 0 4{±, Jf^QMfefamU 1 7 2<D^U<Dmi ftV^LJI 

4 0TC 2 3 1 — 2 3 4, ?g*Maiir^*2 51, Si 
*5j;U^2COMFC 2 6 1 . 2 6 2 3fclMcA;£jSR 2 0 7 

u— * J; otg^ Ji5o 

[0 0 5 8] EJL_b<^»J:5^#lj*Stb5^St*&ffl5 1 7 1 
*3i:t>^^W*&*J«gRl 7 2lc±5»fiEffi!l»t|(Di6fpSr 

§R 1 7 2H, rtS5cOC PU 3 0 1 ^ROM3 0 2fa\Z.=f 
ib&jfhZtlZfflWfyv & 3 2 1 l:^ot, R AM 3 

T*5< 0 

[0059] c pu 3 o m % ^ 

KjU B«^5^— *K3e^fcft^)SfffiSrA*«B2 0 7 
u—?{±A£}U2 0 KDy***-? W_bir±3i<^BS^ 50 
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fflfl^a. — :/l 7 1a Wlfn.^1 7 1 a 

-yi 6 i a i<z>W<0|»Wk WTf^i) frbvktii&tiZ 
Stt* I PA3R«^»«Cipi"X?*5o £^1^11 

ood, mm9izm&^%mmtfx<Dmm&&x*M& 

Sr, 3fiO|«^7>^Qt.t.u T ltI *3J:t5Cin 

— *<Z>*Sii0<ate3£Slf7i~5o CPU301it 

^7^15 2 0 7 J; 9 y^-7x^ ^g|5 3 0 4 £^LT§:tf 
Sofct, RAM3 0 3tttJflt5o *<*>8L 

[0060] e«tts^B»sn*w^it»ftxai 
if xmifemmn i 72cdcpu3o uiW7 p p^ 

7^3 2 lCftot^^y/WXSSr^fTtio £i\ 
CPU 3 0 1 tt\ H»^P^7^3 2 1 fcl^feR^Stl 
TV^S— *^a*ToSr, — -7=-^*m 0 4£r 

^LT, IUiV^Ll3^TC2 3 l-2 3 3iCi*flt 
5 0 ^^-a^ToH, 1^412 0 lrt^IfS^nt 

i*5»#<7>i PA<oiSft«f«EEfc§a*b-c. ssft^s 

To *s*B»ttfcfficV^T?fc5 t Z<DffluMfSJEi>1&< ft 
>9 . ft*xa--*3V^T3R3SW2 o i rt-cdkjSSttS I P 
A^^gEfiSrffllffi:b^< <ftS 0 ^-><u— 

ttK***tS I PAI^MC IP1 «U:<<^ 
ott, #^b<H. no«t5ftBaiHjS^55^bftt^«fc5 

ftjasftia«i-stfns 0 ft#> *ms^^i»ttRW<^ 
fB*ft<z>«jS^e>, $^^7^3 2 11^0^ 

©aft To tt*-^ U~ ^ K J: «9 A^35 2 0 7 Srii 

S$n^> ± 5 .c^KAaastE l o o ^i*tt fe ±v\ 

[0 0 6 1 ] %1 /^^II3©TC 23 1 ~ 2 3 3 
C PU 3 0 1 tcJ: *3il*P§ttfc— *?a*T 0 £rrt£iWc{% 
fitSi t fct-> il/£l>Ll3<?)t:-^241-24 

1 <7) t — ^24 1 »*1 OEf 2 1 l Sr— feittft 
To-eJPJIRUteft, ^20)l:-^2 4 2ttl«fl[20 1 

rt^SS^l PA^-atTotMU^, 35 3 cot 

— ^ 2 4 3H^3COgdW2 1 3 JfeM*Tot*iPjftb 
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[0 0 6 2J * 9 Z"^ XgTii, ^7^3 2 

l t^»R«*ix"CV^«K[/haE*Qii 10[1/ 
min]) (D^mifxtK ms<omV2 1 3 *3.fcl*J|S2<PK 

coiflg2 i 2{i*Di^$n^o rtu^o-c, ftjiist 

I PA*«*^tfft3»^*S»2<^Etf 2 1 2rt«:«M> 

fttfeiPAlE«#gllU:<<i5o **5, r*)** 
[00 6 3] El 4 fciS Ufc^*j^<o0!l<7)#£\ ;* * y 

nmm 9 * m 5* k m e u r &k 9 t h m l x v > § a* 7 k a* 

_h \f &f t- t> ix T J; v \ 

[0 0 6 4] ^?^Ig^7t, ^oSS9^| 
iSHie^2-3^fffcnSi:. WTI-RBJ-r^ I PAl 

(B4 ^^-f-^SljTM2— TM3) 0 ^Stf* F^-a 3; 

$*tfc«. «35-r5 0 ^om&s mm^mm^arr ^ t 

[00 6 5] Jfcfc: , mmifX t(OIP A^^»ftSfJ» 

[0 0 6 6] H&j*LfcJ;5l-. JfxW&MmUi 7 2<d 

RAM3 0 3 (fN£ffii$) WgSiQtot.., 

I PASS«^j»«Sr*OfflR^-rS^*^, ^l^gdW2 
f 21 S^^tiSSiR^oflESQKFciSrffliB^o^ 

7A3 2 1«otMt5 0 *:<Dti1b % CPU3 0 1 
tt, SftRAM3 0 3 ^MStttt^^iQt^t.j 

a^rtK^*ixrv^itntfftfc*v^ i pai^s 

t°«ot, Qi.t.i*100[l/ain]i, ^^cISC 

SE&Qin tt5 [1/min] £&5 0 
[00 6 7] *M«fc5»flEC,p 4 
^^Ufc^f^^fcJS&SBl 7 1 (OMgj^§ttT?t^nTt> J: 
v\> lastc^-TJ: 9^^efejP&SIWSBi 7 2£tt:ffi.*ff 
l 5 4^±9JB5£Sixfc#H«UilCISfSl 5 l <7>a«^A 

^f^tt^o »h«ms»mri 5 i trnms tnK\,^fom 

LTl^5fcA6, ^4E9^ffi*T« t#lffl^iffiWrffi 1 5 1 
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ft^SJW 1 7 2 Wlilt^r-7>3 2 2 (B7) Sr 

#nauT»*H-^feoa*fca3v^"c i PAia^efiii 

(BIT. rmmm] £v^9o ) 
tr^^T'K^Tt^ rr-t\ 0Ox.fcfffl.SE 2 S°C 
<om&<D I PA!Kftcoffi¥n*SH:5. 8 5%-Cfc£fc 

^r±5. 8 5%£TEI5*6-t?*>5 5%«:A 
^i~5 0 rtt^ct^s I PA^^j8*5%<3D*0.a^^ 

^Sffi9{rti:m$tfCt, IPA«^i|9«t 
[0 0 6 8] tr^T% it&i&LfcJ: 5 t£> ^5I«2 0 1 

6 thefts «t 5iwinf»$ttrv^o iPAS^fiafd^g 

<0^3ta*ToTt-*5ttSISfPl8^;jEi:*S I PAIS 
o«&fP«a[SrXo%4:i-So I P A^»<Ofifd* 

I PA^MfiQipi ir, HK9BW2 0 1 
rt^^^ffl^Jxfcj&l^(DSi (Qipci H-Qipi) t 
20 ^Jt^^r^cD^mi^^L. Q BF ci«f»2^J:0* 

[00 6 9] 
IfScl] 

Xo = Qipa/ / (QmfciH- Qipa ) 
[0 0 7 0] 
[fS2] 

Qmfci-=Q ipa X {1-Xo)/Xo 

[0071] rr-e, i p AMM.&muMigXo it 

30 3 2 Heirsti affiTo^*t-f-*«Sfn» 

gXoCOffi^^^fEic^n^^ — ^3 2 2 (IU7# 

T fl = 6 6°ctii5 tttt^ 0 

fc<om>&t*h. ^<D£o?m&fa7£^x\,^z>zt*&m 

5 [1/min] iftSo 

[0072] ^fc, 3S38W2 o i^5>a6ia*ns«Ha^ 

40 ^ (»fL*Q«Fc, +Qipa) (i. »2<?)Ef2 12*J±tf 
83(OEf 2 1 3<D&m&Wt\Z&\,*X* *3^)iaf 2 1 

3^J:*9^tb5^^f^ (SfL*Q«Fc 2 ) rz:J:9*R$ 
gStfiQtotai li»3t*Six5fc^ QiF Cl li»4J:t) 

[0 0 7 3] 
[^C3] 

Qtotal = QMFC1 + QMFC2 + Q 1 PA 

[0 0 7 4] 
50 [»4] 
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Qmfc2 = Qtotai — (Qmfci + Q ipa) 

[00751 ±seo«jeKne*.tf . ±*»4 x r> , q 

«fc 2 te9 0 [1/min] ir&£ 0 
[0 0 7 6] Jf^i&%&®m%$ 1 72(DCPU301lt 

5 [1/min]) Sr. >f 7 m-Y 3 O 4 ttl 

1 ©MFC 2 6 1 lCii*QU £fcflfcfiQxFc* (*»ffi© 
^flgt1±9 0 [1/min]) W^-7x^^P304^ 

^Lt»20MFC 2 6 2}Ciftlt5o »l*5«fcO ? »2 
(DMFC 2 6 1, 2 6 2tt. iiftJ^nfcittlQiiFci *3<t 
tFQiiFc* t^oT, ^l^J:I>^30ia©2 1 1 „ 2 1 

3rt-esE*Q,iFci *5«tr/QiFct^?>ix5 «t ?\zftm<o 

^y^a — 261a. 262a &m < 0 

[0 0 7 71 -t<£>^ £Sf Gfef&iS 8 ft 0f^aJtS-efeo 

©fit 2 1 1, 2 1 3 Id iot^Jl^o £i% W>\ © 
Kg 2 1 1 rt**a*ft« IKDMFC26 
l^J:oT8lt*QiiFci ^»JW$ix. £ ^iw^ 1 © t — ^ 

2 4 1 iCi 9— ^fflftToJCftS «t 5^iDf»$tt^ 
fc* M»2 0 1 t£#AS*L*o HR*W 2 0 1 F*Hdf3\ 
mF3£bfc<fc 51- I PAiia^5g^u-cv^5 0 I PAIS 

fc£j*bTv*5jiK«flr 2 o i rtK:**if^ (^y7^/ 

^tt. jK%4ff 2 0 ia*b*2<E>E*2 1 2l^ffi£;ft, 
So — «3^K« : 2 1 3rtSr*^ttS^3S^^H. 
l2(7)MFC2 6 2HJ:otSiQ«FC2^JiS^ $ 
fe £^ 3 © t — * 2 4 3 \Z X 0 -^M*To \zf£ Z> X o 

\^m^tifcmz. »2<oe«2 i 2^»Asn5o 

[0 0 7 81 J:ot, ?M»2 o l ^b^ffi^4xfc«ta 

ms<o&W2 i 3p fe 3Sr*^nr< 51*^1: 

iot, ^2 ©gag 2 1 2 <!:^ 3 ©gag 2 1 3 £ ©l^i^c 
ft (Qmfci + Qmfc* + Qip A ) =Q tet8 i ^4>9, * 
t>W?)^4J: 5 tw. Qi P1 / (Qmfci +Qmfc 2 +Q 

ip») =C m ^ft5 0 :i £ftfc»a#;m, l£2 

©§ag2 1 2rtS:*^ix-CV^#, -^T, I4^)t- * 
2 4 4^<t 9ffl*T i ..^#aSttfc»^ % ^MHI^i — 

7'i 7 1 a^e>*K9»rflti&stu5 0 -^©^jp:, mm%± 

igfioortm ±»tfcK«ttS^HfT§ii5o 

Qt.t.i-efcSo ^Jt^ft^u— ^KJ:9R3feSnfc 
8*^9^— ^©^©-efcSo r.©£?K: % S^^M 

ssmoo-cft ^s^/^rtcoi PAi^ssit m 

St*^*ti-5«l*5J:tJ ? *3^iE« : 2 1 1. 2 1 3COM 
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1"5::£«K»a#*r*atf> I PA3R«^»«Sr»JW^# 
£©-?\ Biifc^u— *©lfrMii?H- I PAmicLv>m 

[0 0 7 91 Sffi^S^g 100 T?ft ^a^^(±±5B 

9(w^-LT#t|&$ti5 0 $btr, MlSIlOOli 

10 zmrnxxftiz^tiZ) i PASK^aiffi:, 

b^4©fc— * 2 4 1 — 2 4 4©JnfSfc2&&££:> JWT© 
[0080] ^f, I PA3R«^»«»J»fcol^RW 

M*LfcJ:5K:* Ig2©iag2 l 2±tcft $S 
1tffiir^f-2 5 l^RttbnXV^So ^©^a^ffil? V 

1 PA^coSSSr«NFSS!l^bT*3 9, -t<z>«5£ 
USSStCdht <t bT^^#t*&«HWffll 7 2irm^i-5o 

^WMl7 2OCPU3 0 1 (g]6#flg) ft 
20 <i^$ — -7=n^{ 04^ttC D ET^§{t»5o 
£fd, ^«SJMl 7 2©RAM3 0 3}I|i, ^ 

u—^trj: 5R^$tifc^@^fift I PAlKoifit 

fe^CiPA (B«ffl) aSfft»Sjft/0*5 0 CPU3 0 1 

ft B^fli[-CfcSCiP A £*BI©»«Cdet h<om<Dms. 

tr^<5V>-C, £f£ b< teP I D (Proportional-plus-in 
tegral-plus-derivative) Sbf^&Tifefr LT, |1<Z)MF 

c 2 6 l cofltfiSr^HMi-^o r©J: IlMF 

C 2 6 1 ©Sftfift m&tk&m/y- 2 5 1 OfflfefeftC 

dei l:S^v^7>f- K^^^*JW$tt5o --"C\ m 

30 1 (OMFC 2 6 1 <D$tfiQMFci Mill, I2WMF 
C 2 6 2<^ggiQMFC2 Sr»WSLfclM»£\ SS9lc#t 

3&dSe> % 1 1 ©MFC 2 6 1 ©llif^/Kfe^/: 
^2(DMFC2 6 2©giQ^c2^1itT, ^ 

§2©MFC2 6 2<7)^*Qmfc2 ^UttfciV^ 
[0081] ^(Dj:9i- N SISMS^ 1 0 0(11 PA 

40 T / >*< i fc*l ©MFC 2 6 1 coMQmfci S:«1H« 
t4fcftt7>f-K^y^il!littv^ 0 

[0 0 8 2] #Ct^ %\<T>tc 241 C0a£tSlJ«^O 
l^H^tSc «SrSEbfc«t ^2(0^^2 1 2_htc 

M\ «i<Diafl[tyt2 2 l^Ritblitv^o 

iwia*tyt2 2iit I?ijff2 o l^bisiasn*: 

9. fOir^l^rTDETi t ITU ©TC 2 3 1 (Cffi 
50 M^)c Il(DTC2 3 1l;[t CPU3011:i:ot 
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C7) fc * — 9 2 4 1 OiD«lja«S:«»iaEi-5*:fta>7^— K 

^y^«H»Sr*fTi-5« :<^J;?i:, S? i ^la^ 2 l l 

5t-*So ft, O O-CH t£sfcco 10 

±5ftJia*2 0 1 l:t*^**ASli5ltlij:5 
I PAl^«*Wfil«31l< <*5o rjtteJzo 

[0 0 8 3] #Ctr, ^2 cot: — * 2 4 2 <Dffl**!l»^o 

DETi^l2cOTC 2 3 2i:t£a*t^o I2(DTC23 

So ^2<DTC 2 3 2 |l^TC231 t mm 

fc\ »*U<ttP I Dttf^S:*trL-C, M 2 (Ot: 2 20 
4 2Oi0*ftfflJ*Sr»fSSi-SfcftO7-f — K^s^lBM 

&nn-rz>o z.<d£?k^ si3§*2oiK:Bf@£*L-o> 

Sii&tfW I PAIt I^1f2 0 1 ^feimSli-SftS* 
^c7>S*^-^WToH4§i 5t-*a*SSixSfcft. 

[0 0 8 4] #C&-, S3<Dt^ 2 4 3 <7>»SffiHtP£o 
V^RWtSo Statfc±5C, f 2^iES2 12^ 30 

2(Dfletyt2 2 2ii *jRSixfc*a3a^ (»*q 

total) o*BR©iB*S:##llll*L-ca39. *<o«JSBI* 

I^Tdetz <b LTI3(7)TC 2 3 3\zmt)-fZ>o 3 CO 
TC2 3 3iI{), itf^ bfc t 5 i:-StTo J&H)M*£ 
HTV^o S3OTC2 3 3I1 — ^JfiSfTo £rHBK<E> 

?UgT DET2 t^B^fiii:^^, ff£b<J±±5£co 

p i Dtbf^^^nbx. ^3 cot — * 2 4 3^*n»a« 

«3cogE« : 2 1 3 Sr»^h5»#^tt, % 40 

[0 0 8 5] «±ffc^ bfc J: 9 100 
ttSSISW 2 0 l rt^BrSSH"CV^S?R5R I PA^ifill: 
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ttfc<, »2<7>Etf 2 1 2Sr*^n««k8^S#^» 
SSrMJtU no«ftlS*teaiK5V^"C* ^lco|Eg2 1 

^s^f^rtco i PAm^(omm^mmvx^^ 0 *<oit. 
ft. &K&ta3£ffi o oiiSfi9ii^utt^U'- ^co 
ftaii9^ft«fetoa*jfe-r^i:^*t?#5o *fc* ipa 

coK^2 1 1 *r»^ix5»*^H:, S«2 0 i^fe 
-C, SS«W2 o l rtoSfcR I PA^SSliti^^I 

f«2 o i rttw^A^ttrt>^t:b^< < . ot«i 

irtUTV^f^, £%^lgEl0 0(t££9l^t 

-So 

[0 0 8 6] ^4COb— ^ 2 4 4©JH«»HWfc:o 

^Tfft9H-5 0 fai£bfcJ;5^ * 2 <z>Etf 2 1 2 -hfc: 
Jl *3<OS*irV-^2 2 3i&$Rtt «b*vCV^5 0 ~co^ 
3<Og«tyf 2 2 3(1 (giQ 

^SrT DET 3 ^ Lt^4(Z)TC 2 3 4^t^ 0 |j?4C0 
TC2 3 4HI1 «(r»b/tJ:5^»*E9^»b-Cttj|&"i- 

2 3 411 M^JfiftT... t3IBR^ffl.*TD E T4 £tf>|ffl<£> 

«^s<5v^r, »^b<{i_b^cop i umtzmnv 

X, ^4(Dt- 9 2 4 4coin^a^S:^PSi-sfcft<o 
— K^y^*J»S:*tTi-So r<oJ;2M, fg4cot 

-^24 4il ^MftiJ^A — ^1 7 1a COQjbffiP^ltmfi- 

«^^v^T7-f — K^y^»J»Six5o -^cofcft, ^ 

a^xcofiS^ctoT, S«9 S 
«9^^$ixfc^^/^t^^A9^A/^MSr^^ 

[0 0 8 7] ft*5, --«^K«*0!a<DBBi6^-*5V^TS 
[00 8 8] — jg<D*tE»axS*si»T b. Sffc 
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0 0<DRAM3 0 3 (fl^ff^c) tCfl, j&flfc* 

So irt^b/cJ;?^ K«&yg»*l 0 OH, £-fft#J 

CPU301S, ISiQtot.i ^tSCiP, 
tf»bT&aQiP 4 &:*£>So Mittf, Jr^is-fAK 
^Hk Uv-b°tC^oT, Qt«t.. S: 1 0 0 [1/min] * 

timfo9<Dmj£&mz&i?z> i PA«afp«*^i o%£ 

b?c£-rs<b, SIEaQiPittl 0 [1/min] t*5o 
[00 8 9] IS««2 0 1 ftomfr I P AH, — 5feffl« 

To (tS?o»*Xo%) tr*5J:9^iofRSixTv^s 0 n 

<DP#, Qncitt, Sfc2 «t 9 1 O [1/min] £ftS 0 
QiFcitt* «4±0 8 0[l/iiin]i45 0 

1 O OCO^ 1 WMF C 2 6 1 *5j:t>^2COMFC 2 6 2 

-e»i o [i/min]) &£xfmMQ*?ci (*mM(dmi&x* 

(18 0 [1/min]) J: 5 fclr*JOTtf> =* V hn— 

/<^2 6 1a % 2 6 2 aS:IJB<o 

[0 0 9 0] *K#y£S«i ooit 

9. tta^f^ scstoo, iaa^/^rt^ 

l 0 o I P A 

i\ ^:<Dfzbb^ SS^lgg l o 0lc:J:tLtf2k<^Sffi*D! 

[oo9i] 8ff0^SK*asaxs^*ib«rfc 

1 O O ft <£> I P AS^CDigftSr— *fc{ft*>o 

<tt5C, P4 SrR3t-t"5 0 IttSM lOOli^ 

So ^-<Dmi&t. lSfeIgI10 0<^RAM3 0 3 

t-H. »SIE*Qtot.i , ft«T.„*5±tJ« 

gtlOOIl *"f*4Dt, SEfiQiFc i^it^JEiQ 
HFct Sr*OMBI83t-f-So *<Dfr#>, CPU301H $%ffit 
iQt...i £«£gC,r, iSr^ltjrUT2e*Qipi 
S 0 MxJi. ^IU, i/'>t°|:5totQ 
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tot.i £ 2 0 0 [1/min] iRJtU IgC, P1 *10%t 
2 O [1/min] £ ft S Q 

[0 0 9 2] ^« 201 rt I PAH, — 

To (ftftaiftXo) ^45±5^AnJft*lxTV^So ^ 

B#, Qhfci tt. $2 2:^20 [1/min] £ftSo Q 

ifciIL »4 J: «9 1 6 O [1/min] drftSo 
1 0 OCO^l <DMFC 2 6 1 *3 £T>*S?2C0MF C 2 6 2 

10 -e»± 2 0 [1/min]) *3 JlTfiffiiQurc* (*^JS<D^ffi-? 
HI 6 0 [1/min]) d^t^ixS <fc 5 1:^3 ^ h n — 
)V/<)Vf2 6 1a, 2 6 2 a 5:58 < Q 

[0093] ^(dx?\z^ mu®tmmwi oo^ 

•9, ftl^^rt© I P AlftWtftSr-^fttooJa 
[0 0 9 4] roj;?^ £fift!81ioo-Cii** 

i«)**ft««iPA (i««2oirtn»§) <^a« 

^) O 

[00 9 5] ft:fc\ ±5fcbfcK;R#ySK« ioo -eil. 

Il^)£gtyt2 2 l^-t^»UJ«*T»BT iS:«l*3 
J:t;i20TC 2 3 1, 2 3 2(Cta^-TS «fc 5(-b, * 
1^^^12(^102 3 1, 2 3 2iiT DET i i-S<5t^ 
~t\ Il*3W|2^t^24 1, 2 4 2<DM8MBA 

lgI10 0[i$lJoJ:r;i2(Ot:-^24 1, 24 2 

«ir^2 2 1 tc:{^^TJSS^mir^S:fflv^"Cfc«t 
V\ :wtt«ttlt^tB, *BBW 2 0 ia>fe2!ffi£ft 

fcfta^rt^stt* i p Aw^co^s^ii^'r 
So m^m2 o i frbmmz &ti]g:& 

Lfc^oT, $1*5J;(;I2(7)TC2 3 h 2 3 2(t 

I2^t^241, 2 4 2<DlNmU&&-7 J— K^y 

40 ^a»t5Itfc^5o 

[0 0 9 6] Sfc, ±*Ufc«K*&a3S|ll 0 OH, 2® 
S^ffi-fevy-2 5 l^-t<^«3tlS*CDiTS:^flt»« 
17 2 ^m^-TS i 0 \Z. b, *^#ti|ft«H»ffl 1 7 2 
ttCoET tC^-cJV^T, '>4<ttSl<?)MFC261^ 
Sic*Sr 7 ^ - F>< y ^ J: 5 I- Lt^fc, b 

ft^Sfe. Xf^flW&WJWSBl 72ii'M<tt)il^)MF 
C 2 6 1 ^«*S:7-f — hv<y ^«HBi-*fc*^, 



tk&±>-y-2 5 i o^a^JUCDET ^nft<, ^l^fj 



:-tr 2 2 1 ^^H*2(O^S'k>-^2 2 2<Dmfc%& 

50 ITdeti **lttT BE Ti ^fflV^T fc <tt\ _biEb7^<t9 
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2 2fi v — ^?fifit (±f*^mt^*ii-ettTo) 
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54) SUBSTRATE PROCESSING DEVICE 

57)Abstract: 

>ROBLEM TO BE SOLVED: To provide a substrate processing device 
japable of reducing processing gas consumption for drying and 
ireventing the occurrence of watermarks. 

SOLUTION: In a substrate processing device for rotating and drying a 
ubstrate, while supplying processing gas for drying to the substrate in a 
tate where an atmosphere shutting plate faces the substrate to which 
ure water after cleaning adheres, the substrate is rotated at high 
peeds for a short time and then is rotated at low speeds. Also, at least 
/hile the substrate is rotated at low speeds, the processing gas is 
upplied to the substrate in the amount required for rotating the 
ubstrate at low speeds. Therefore, at high rotational speeds, most of 
he pure water can be removed from the substrate before a watermark 
5 produced, and then at low speeds, air is prevented from being 
ntrained to the surface of the substrate by the supply of the 
rocessing gas to prevent the occurrence of the watermark. Accordingly, 
: is possible to suppress the processing gas consumption to a required 
mount, when the substrate is rotated at low speeds and to prevent the 
occurrence of watermarks. 
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NOTICES * 

^0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 

LAIMS 

Dlaim(s)] 

Dlaim 1] The maintenance base which is the substrate processor from which the liquid adhering to a substrate 
removed, and holds a substrate, The rotation driving source which rotates the substrate held by rotating said 
laintenance base, The ambient atmosphere cutoff plate which counters the principal plane of 1 of the substrate 
sld on said maintenance base, and is arranged, A roll control means to control said rotation driving source so 
lat the rotational speed of said maintenance base decreases after dispersing a gas supply means to supply gas 
wards said principal plane of 1, and the liquid which was made to rotate said maintenance base and adhered to 
le substrate, The substrate processor characterized by having the gas supply control means which controls 
aid gas supply means to supply said gas to a substrate after dispersing the liquid which was made to rotate said 
aintenance base at least, and adhered to the substrate. 

)laim 2] The substrate processor relatively characterized by changing the rotational speed of said maintenance 
ase into the 2nd low speed rotational speed from the 1st rotational speed which it is [ rotational speed ] a 
jbstrate processor according to claim 1, and disperses the liquid with which said roll control means adhered to 
le substrate. 

Jlaim 3] The substrate processor with which it is a substrate processor according to claim 1, and said roll 
^ntrol means is characterized by decreasing the rotational speed of said maintenance base continuously. 
Jlaim 4] The maintenance base which is the substrate processor from which the liquid adhering to a substrate 
removed, and holds a substrate, The rotation driving source which rotates the substrate held by rotating said 
aintenance base, The ambient atmosphere cutoff plate which counters the principal plane of 1 of the substrate 
ild on said maintenance base, and is arranged, A roll control means to control said rotation driving source to 
jspend rotation of said maintenance base after dispersing a gas supply means to supply gas towards said 
incipal plane of 1, and the liquid which was made to rotate said maintenance base and adhered to the 
jbstrate, The substrate processor characterized by having the gas supply control means which controls said 
is supply means to supply said gas to a substrate after dispersing the liquid which was made to rotate said 
aintenance base at least, and adhered to the substrate. 

)laim 5] It is the substrate processor which is a substrate processor according to claim 1 to 4, is the mixed gas 
the nitrogen gas and organic solvent steam with which said gas was heated, and is characterized by the 
jncentration of said organic solvent steam being concentration which is less than the concentration in the 
aximum vapor tension in a substrate and this temperature. 

Jlaim 6] The substrate processor which is a substrate processor according to claim 1 to 5, and is characterized 
f having further a means to rotate said ambient atmosphere cutoff plate to compensate for rotation of said 
aintenance base. 

Jlaim 7] The substrate processor which is a substrate processor according to claim 1 to 6, and is characterized 
f having further a means to supply said gas towards other principal planes of the substrate held from said 
aintenance base. 

Maim 8] The substrate processor with which it is a substrate processor according to claim 1 to 7, and said gas 
jpply control means is characterized by changing the flow rate of said gas supplied to a substrate according to 
e rotational speed of said maintenance base. 

ranslation done.] 
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NOTICES * 

P0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



Detailed Description of the Invention] 
3001] 

r ield of the Invention] This invention relates to the substrate processor which processes to the substrate for 
etailed pattern formation, such as a semi-conductor substrate for semiconductor device manufacture, a glass 
ubstrate for liquid crystal displays, and a glass substrate for photo masks, (henceforth a "substrate") (for 
xample, desiccation processing after substrate washing). 
3002] 

Description of the Prior Art] There is a method of removing the pure water adhering to a substrate by rotating 
substrate as an approach of conventionally drying the substrate washed with pure water. Drawing 10 is drawing 
f longitudinal section showing the configuration of the substrate processor 900 which adopts such a desiccation 
pproach. 

3003] In the substrate processor 900, the substrate 9 dried is held by the pin on the maintenance base 901 by 
ie horizontal position (posture in which the normal of the principal plane of a substrate 9 turns to the direction 
f a vertical), and this maintenance base 901 rotates it centering on the shaft which turns to the direction of a 
ertical as arrow-head 901 R shows. If the maintenance base 901 rotates, a substrate 9 will rotate with a 
orizontal position and the pure water adhering to a substrate 9 will disperse to the perimeter of a substrate 9. 
'ure water is removed from a substrate 9 by this, and desiccation of a substrate 9 is performed. In addition, the 
rop which dispersed is caught by the cup 902 prepared in the perimeter of the side of a substrate 9, and are 
ollected. 

3004] Moreover, in such a substrate processor, the ambient atmosphere cutoff plate 903 is formed in the 
>cation which counters the principal plane of a substrate 9 top. The gas supply line 904 is connected to the 
mbient atmosphere cutoff plate 903, and as shown in arrow-head 904F towards the top face of a substrate 9 
om the ambient atmosphere cutoff plate 903, raw gas (mixed gas of nitrogen gas (N2), nitrogen gas, and an IPA 
sopropyl alcohol) steam etc.) is supplied. While isolating the ambient atmosphere of the cup 902 interior where 
substrate 9 is arranged, with the atmospheric air besides a cup 902 by such configuration, he is trying to 
maintain the ambient atmosphere by the side of the top face of a substrate 9 in the ambient atmosphere of raw 
as. 

3005] The ambient atmosphere by the side of the top face of a substrate 9 is maintained for preventing that a 
ratermark is generated on the front face of a substrate 9 in the ambient atmosphere of raw gas. With a 
ratermark, a substrate 9 and the oxygen in atmospheric air (02) seem to arise in response to the time of the 
rop which has adhered on a substrate 9 drying. For example, in the case of a silicon (Si) substrate, the pattern 
f the silicon dioxide (Si02) which the oxygen in atmospheric air acts and produces on the boundary of the drop 
f pure water and a silicon substrate as shown in drawin g 1 1 serves as a watermark. 

3006] If a watermark is generated, the quality of the detailed pattern currently formed on the substrate 9 will 
eteriorate, or particle will occur. Then, the ambient atmosphere on a substrate 9 is maintained in the ambient 
tmosphere of anoxia by the configuration conventionally shown in drawi ng 10 . 

3007] In addition, the watermark in the following explanation is not limited to a pattern that it is generated from 
ure water, and is used as vocabulary also including a pattern that it is generated in the case of desiccation of 
he liquid of other classes. 
3008] 

Problem(s) to be Solved by the Invention] By the way, in case a substrate 9 is dried conventionally, the 
ubstrate 9 is rotated at the high speed of 1500 - 3000rpm extent If a substrate 9 is rotated at such a high 
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peed, even if an air current supplies raw gas to turbulence and a substrate 9 greatly, as the atmospheric air 
esides a cup 902 shows by drawing 10 Nakaya mark 908F from the clearance between a cup 902 and the 
mbient atmosphere cutoff plate 903, it will be involved in into a cup 902 around a substrate 9. Consequently, 
tmospheric air advances to the top face of a substrate 9, oxygen mixes in the raw gas ambient atmosphere 
round a substrate 9 t and it becomes easy to generate a watermark in a substrate 9. 

3009] of course, how to solve this problem by what the flow rate of the raw gas supplied to a substrate 9 is 
lcreased for (for example, hundreds of I. flow rate for /is increased to a part for thousands of I./) is also 
onsidered — not having — although there is nothing, it is difficult to realize in cost to consume nitrogen gas 
nth high purity etc. so much. Moreover, although that need is being accepted in recent years also about washing 
f the rear face (inferior surface of tongue in drawing 10 ) of a substrate 9, it is necessary to supply raw gas to 
ertical both sides of a substrate 9 in desiccation in this case, and that implementation becomes impossible from 
till a lot of raw gas being needed still more. 

3010] Then, this invention aims at offering the substrate processor which can prevent generating of a 
watermark, holding down consumption of the raw gas which maintains the ambient atmosphere of the perimeter 
if a substrate. 
□01 1] 

Means for Solving the Problem] The maintenance base which invention of claim 1 is a substrate processor from 
/hich the liquid adhering to a substrate is removed, and holds a substrate, The rotation driving source which 
otates the substrate held by rotating said maintenance base. The ambient atmosphere cutoff plate which 
ounters the principal plane of 1 of the substrate held on said maintenance base, and is arranged, A roll control 
leans to control said rotation driving source so that the rotational speed of said maintenance base decreases 
ifter dispersing a gas supply means to supply gas towards said principal plane of 1, and the liquid which was 
nade to rotate said maintenance base and adhered to the substrate, After dispersing the liquid which was made 
o rotate said maintenance base at least, and adhered to the substrate, it has the gas supply control means 
/hich controls said gas supply means to supply said gas to a substrate. 

0012] Invention of claim 2 is a substrate processor according to claim 1, and changes the rotational speed of 
aid maintenance base into the 2nd low speed rotational speed relatively from the 1st rotational speed which 
lisperses the liquid with which said roll control means adhered to the substrate. 

0013] Invention of claim 3 is a substrate processor according to claim 1, and said roll control means decreases 
he rotational speed of said maintenance base continuously. 

0014] The maintenance base which invention of claim 4 is a substrate processor from which the liquid adhering 
o a substrate is removed, and holds a substrate, The rotation driving source which rotates the substrate held by 
otating said maintenance base, The ambient atmosphere cutoff plate which counters the principal plane of 1 of 
he substrate held on said maintenance base, and is arranged, A roll control means to control said rotation 
Iriving source to suspend rotation of said maintenance base after dispersing a gas supply means to supply gas 
owards said principal plane of 1, and the liquid which was made to rotate said maintenance base and adhered to 
he substrate, After dispersing the liquid which was made to rotate said maintenance base at least and adhered 
:o the substrate, it has the gas supply control means which controls said gas supply means to supply said gas to 
j substrate. 

0015] Invention of claim 5 is a substrate processor according to claim 1 to 4, it is the mixed gas of the nitrogen 
jas and organic solvent steam with which said gas was heated, and the concentration of said organic solvent 
steam is concentration which is less than the concentration in the maximum vapor tension in a substrate and 
.his temperature. 

"0016] Invention of claim 6 is a substrate processor according to claim 1 to 5, and is further equipped with a 
neans to rotate said ambient atmosphere cutoff plate to compensate for rotation of said maintenance base. 
'0017] Invention of claim 7 is a substrate processor according to claim 1 to 6, and is further equipped with a 
neans to supply said gas towards other principal planes of the substrate held from said maintenance base. 
"0018] Invention of claim 8 is a substrate processor according to claim 1 to 7, and said gas supply control means 
changes the flow rate of said gas supplied to a substrate according to the rotational speed of said maintenance 
:>ase. 
0019] 

Embodiment of the Invention] <1. Gestalt > drawin g 1 of the 1st operation is drawing showing the mechanical 
configuration of the substrate processor 100 which is the gestalt of implementation of the 1st of this invention, 
and drawing 2 is the block diagram showing the configuration of the control system of the substrate processor 
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00. Moreover, drawing 3 is a timing diagram which shows actuation of the substrate processor 100 by the 
ontrol system shown in drawing 2 . 

)020] As shown in drawing 1 The substrate processor 100 counters with the maintenance base 121 in the 
pper part of the motor 131 which is the driving source which rotates the maintenance base 121 holding a 
ubstrate 9, and the maintenance base 121, the cup 104 which encloses the perimeter of the side of the 
laintenance base 121, and the maintenance base 121. The pure-water feed zone 161 which supplies pure water 
wards the substrate 9 held on the maintenance base 121 from the center of the ambient atmosphere cutoff 
late 151 arranged and the ambient atmosphere cutoff plate 151, and the raw gas which is the mixed gas of the 
itrogen gas and IPA steam which were heated towards the substrate 9 from the center of the ambient 
tmosphere cutoff plate 151 It has the gas supply section 171 to supply. 

)021] Moreover, as shown in drawing 2 Actuation of the substrate processor 100 To the control section 108 to 
ontrol, rotation of a motor 131 The gas supply control section 172 which controls the concentration of the 
Tiount of supply of the raw gas by the pure-water supply control section 162 which controls the pure-water 
nount of supply by the motor control section 132 and the pure-water feed zone 161 to control, and the gas 
jpply section 171, and the IPA steam in raw gas etc. is formed. The motor control section 132, the pure-water 
jpply control section 162, and the gas supply control section 172 are connected to a motor 131, the pure- 
ater feed zone 161, and the gas supply section 171, respectively. 
)022] Next, the role of each part of the substrate processor 100 is explained. 

)023] Three pins 122 are formed on the maintenance base 121, and a substrate 9 is held by the horizontal 
Dsition by three pins 122 and the rim section of a substrate 9 being engaged. The revolving shaft 123 which 
jrns to the vertical direction in the center of an inferior surface of tongue of the maintenance base 121 is 
Dnnected, and the other end of the lower part of a revolving shaft 123 is connected to the revolving shaft of a 
otor 131. 

I024] If a motor 131 rotates in response to a control signal from the motor control section 132, by such 
^figuration, a substrate 9 will rotate in a horizontal plane with the maintenance base 121 in the state of a 
Drizontal position. That is, in the substrate processor 100, a substrate 9 rotates a shaft perpendicular to the 
-incipal plane which passes along a core mostly as a medial axis. 

I025] It is always the magnitude of wrap extent, and the ambient atmosphere cutoff plate 151 is supported by 
le support shaft 1 52 connected to the upper part, makes the top face of the rotating substrate 9, and the 
nbient atmosphere cutoff plate 151 which counters the top face which is a principal plane of 1 of a substrate 9 
placed in a fixed position. 

>026] The support shaft 152 serves as hollow tubing, and the double structure tube which consists of inside 
ibe 161a and outside tube 171a is inserted in the interior, and the edge of a double structure tube — the 
nbient atmosphere cutoff plate 151 — almost — a center 9, i.e., a substrate, — in accordance with the shaft 
: the center of rotation, it has exposed to the inferior surface of tongue of the ambient atmosphere cutoff plate 
51 mostly. 

I027] the pure water which inside tube 161a is connected to the pure-water feed zone 161, and is supplied 
om the pure-water feed zone 161 — inside tube 161a — minding — the top face of a substrate 9 — it is 
)out supplied in the center. In case pure water is supplied to a substrate 9, a substrate 9 rotates with the 
aintenance base 121, the supplied pure water flows in the direction of a periphery along the top face of a 
jbstrate 9, and washing processing to a substrate 9 is performed. In addition, the pure water used for washing 
hich disperses from the rim section of a substrate 9 is caught by the wrap cup 104, and the perimeters of a 
jbstrate 9 are collected. 

I028] On the other hand, outside tube 171a is connected to the gas supply section 171, and raw gas is supplied 
> the space between outside tube 171a and inside tube 161a. It has come to be able to perform the thing which 
the inferior surface of tongue of the ambient atmosphere cutoff plate 151 and for which raw gas is mostly 
jpplied to the top face of a substrate 9 from a center thereby. 

I029] Moreover, the thermocouple for measuring the temperature of the ambient atmosphere cutoff plate 151 is 
:tached in the ambient atmosphere cutoff plate 151 as a thermometer 154. The temperature measured with a 
lermometer 154 is transmitted to the gas supply control section 172 which it is regarded as an equal by the 
>mperature of a substrate 9, and is shown in drawing 2 . The temperature from a thermometer 154 is used for 
^ncentration control of the IPA steam in raw gas in the gas supply control section 172. 
I030] As explained above, in this substrate processor 100, it is equipment which can perform not only the 
isiccation processing that can supply pure water now to a substrate 9, and is mentioned later but pure-water 
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/ashing of a substrate 9. In addition, other configurations of supplying a drug solution to the substrate processor 
00 further may be prepared, and the substrate processor 100 turns into equipment which performs processing 
y a drug solution etc., washing processing, and desiccation processing after washing processing in this case. For 
xample, may supply to a substrate the spin developer who supplies a developer and develops the photoresist 
ilm on the front face of a substrate, and the other drug solutions which have chemical effect like an acid or 
Ikali, may supply to a substrate the liquid pressurized by high pressure, may **** a substrate front face with a 
irush, or it may become equipment with which the configuration shown in the various rotating-type substrate 
irocessors which process supplying the liquid which carries out supersonic vibration to a substrate front face 
rtc. at drawing 1 was prepared. 

0031] Next, supply actuation of the raw gas in the desiccation processing after pure-water washing by the 
ubstrate processor 100 and rotation actuation of a substrate 9 are explained. 

0032] Drawing 3 is a timing diagram which shows actuation of the substrate processor 100. The process which 
he process shown with the sign P1 in drawing 3 shows a part of washing process, and is shown with a sign P2 
;hows the desiccation process after pure-water washing. In addition, these actuation is performed by the motor 
;ontrol section 132, the pure-water supply control section 162, and the gas supply control section 172 in the 
control section 108 shown in drawing 2 . 

0033] In a washing process, while pure water is supplied to a substrate 9 from the pure-water feed zone 161, a 
substrate 9 rotates at the low speed which is 500rmp extent. Thereby, the pure water of the top face of a 
substrate 9 mostly supplied in the center (namely, center of rotation) flows the top face of a substrate 9 in the 
lirection of a periphery, and washing to a substrate 9 is performed. 

0034] If washing processing is completed (time of day TM 1 shown in drawing 3 ), while suspending supply 
ictuation of pure water, a substrate 9 will be rotated for 2 to 3 seconds at the high speed of 1500 - 3000rpm 
extent. Thereby, the great portion of pure water adhering to a substrate 9 is shaken off by the centrifugal force, 
md it is removed quickly. In addition, although a great portion of pure water is removed by this high-speed 
otation from a substrate 9, it will be in the condition that minute waterdrop still remains to the step (level 
lifference) formed in the minute hole which exists in the front face of a substrate 9, or the front face of a 
substrate 9. 

0035] Moreover, raw gas is supplied to the top face of a substrate 9 in a minute in about 1001. /from the gas 
»upply section 171 at completion and coincidence (time of day TM 1) of washing processing. 
£036] If high-speed rotation for 2-3 seconds of a substrate 9 is performed (time of day TM1-TM2 shown in 
jrawing 3 ), the pure water adhering to a substrate 9 will be in the condition of only minute waterdrop. Then, the 
otational speed of a substrate 9 is again returned to the low speed of 100 - 500rpm extent, and a substrate 9 
otates for 20 to 30 seconds in this condition. Moreover, from the gas supply section 171, raw gas continues 
jeing supplied to a substrate 9 in the meantime. 

£037] If the above process is completed (time of day TM 3 shown in drawing 3 ), the desiccation processing to 
a substrate 9 is ended, and while suspending rotation actuation of a substrate 9, gas supply actuation will also be 
suspended. 

0038] Next, the condition of the substrate processor 100 in actuation of the desiccation processing shown in 
drawing 3 and the situation of advance of desiccation of a substrate 9 are explained. 

]0039] First, at the process which makes a high speed rotate the substrate 9 in time of day TM1-TM2, from a 
substrate 9, as the great portion of pure water adhering to a substrate 9 disperses, it is removed. Although raw 
gas is supplied to the substrate 9 in the amount for /of 1001. at this time, this amount of supply is the amount 
/vhich cannot say the ambient atmosphere of the top face of a substrate 9 as sufficient amount to maintain in 
the ambient atmosphere of raw gas. That is, as the atmospheric air which exists in the exterior of a cup 104 or 
the ambient atmosphere cutoff plate 151 by high-speed rotation of a substrate 9 and the maintenance base 121 
From the clearance G between a cup 104 and the ambient atmosphere cutoff plate 151 is involved in rotation of 
a substrate 9 and the maintenance base 121, it advances to the cup 104 interior. 

[0040] Thus, when a substrate 9 is rotated at high speed, the ambient atmosphere of the top face of a substrate 
9 is not maintained by the ambient atmosphere of sufficient raw gas, but 2 - 3 seconds, and since the time 
amount to which high-speed rotation is carried out is short, a substrate 9 and oxygen do not react through pure 
water, and a watermark does not generate it 

[0041] If it finishes removing the great portion of pure water adhering to a substrate 9, from time of day TM 2, 
the rotational speed of a substrate 9 will decrease and will be relatively changed into low speed low-speed 
rotation to high-speed rotation. The substrate 9 which is carrying out low-speed rotation, and the maintenance 
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ase 121 can prevent that the atmospheric air of the cup 104 exterior advances into the top face of a substrate 
only by the operation which involves in a surrounding air current supplying 1001. the raw gas for /, since it is 
)w compared with the time of high-speed rotation. Thereby, the ambient atmosphere of the top face of a 
ubstrate 9 is fully maintainable in the ambient atmosphere of raw gas. 

3042] By carrying out continuation of such low-speed rotation and the supply of raw gas for 20 to 30 seconds 
during time of day TM2-TM3), the minute waterdrop which remains to the minute hole and minute step on a 
ubstrate 9 is dried. Of course, since the surroundings of waterdrop are the ambient atmosphere of raw gas 
there oxygen does not exist, in case minute waterdrop dries, a watermark does not generate them. 
3043] Drawing j4 is a timing diagram for explaining other gestalten of supply actuation of the raw gas in the case 
f desiccation processing of the substrate processor 100, and rotation actuation of a substrate 9. In addition, 
he time of day [ TM / TM and / 3 ] 1 shown in drawing 4 supports what is shown in drawing 3 . 
3044] Although a substrate 9 will be rotated at the high speed between 2-3 seconds in 1500 - 3000rpm like 
ie desiccation actuation shown in drawing 3 in the desiccation actuation shown in drawing 4 if washing 
rocessing is completed in time of day TM 1, supply of raw gas is not performed at this time. And while 
uspending rotation of a substrate 9 after scattering of the pure water from the substrate 9 by high-speed 
station actuation, raw gas is supplied for 20 to 30 seconds by 1001. the flow rate for /(time of day TM2-TM3). 
)045] Like previous statement, even if it is short compared with the time amount required since a watermark is 
enerated and oxygen is contained in the ambient atmosphere of the top face of the substrate 9 in the 
leantime, a watermark does not generate the time amount of 2 - 3 seconds which is performing high-speed 
station in a substrate 9. Therefore, suspending supply of raw gas during high-speed rotation of a substrate 9, as 
hown in drawing ^ does not pose a problem. Namely, if initiation of supply of raw gas is before time of day TM 2 
Jesiccation processing is time of day TM1-TM2 substantially since it is started from time of day TM 1), it is 
ood always. For example, that what is necessary is just to perform gas supply actuation from time of day TM 1 
s it is shown in drawing _3 , if the amount of gas supply, temperature, a component, etc. are stabilized in about 2 
econds after supply initiation of raw gas If it is mostly stabilized in coincidence with gas supply initiation and 
aw gas can be supplied, as shown in drawing 4 , what is necessary is just made to perform gas supply actuation 
om time of day TM 2. If it puts in another way, supply of gas should just come to be performed after pure water 
removed by high-speed rotation at least. 

)046] Completion of removal of the pure water of most on the substrate 9 by high-speed rotation stops 
>tation actuation of a substrate 9 in the desiccation actuation shown in drawing 4 (time of day TM 2). Rotation 
Fthe substrate 9 in desiccation actuation is actuation performed in order to disperse pure water from a 
jbstrate 9 chiefly, and it is because a substrate 9 does not necessarily need to be rotation operated in order to 
imove the minute waterdrop which remains to the hole and step on a substrate 9. Moreover, by suspending 
)tation actuation of a substrate 9, the contamination of the air current of the perimeter by rotation of a 
jbstrate 9 or the maintenance base 121 does not arise, but it becomes possible to maintain the ambient 
tmosphere of the top face of a substrate 9 easily in the ambient atmosphere of raw gas. 

)047] Thus, the desiccation actuation shown in drawing 4 is what carried out rotation actuation of the substrate 
in the desiccation actuation shown in drawing 3 , and supply actuation of raw gas to still more efficient 
stuation. 

)048] Next, the approach of concentration control of the IPA steam in the raw gas by the gas supply control 
action 1 72 is explained. 

1049] DrawingJ) is drawing showing the configuration of the gas supply section 171, and the connection relation 
F each configuration centering on the gas supply control section 172. The gas supply section 171 equips the 
✓aporation tub 201 which evaporates liquefied IPA, the 1st or the 3rd piping 21 1-213, the 1st or the 4th 
jmperature sensor 221-224, the 1st or the 4th temperature control section 231-234, the 1st or the 4th heater 
11-244, the concentration detection sensor 251, the 1st and 2nd massflow controllers 261 and 262, and a list 
ith the input section 207 which receives the input from an operator. In addition, in the following explanation, the 
st thru/or 4th temperature control section 231-234 calls the 1st thru/or 4th TC (Temperature Controller) 231- 
34, and presupposes that the 1st and 2nd massflow controllers 261 and 262 are called 1st and 2nd MFC (Mass 
low Controller) 261 and 262. Moreover, the nitrogen source of supply 8 is installed in the exterior of the 
jbstrate processor 100. Next, each part concerning concentration control of an IPA steam is explained more 
Dncretely. 

I050] First, the nitrogen source of supply 8 is storing nitrogen gas in the interior. Although this nitrogen gas is 
>ed for various applications, such as carrying out the warm up of the piping, by typical substrate down stream 
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rocessing, it is used mainly as carrier gas with the substrate processor 100. Moreover, on the other hand, it 
;onnects with the edge, and this nitrogen source of supply 8 sends out the nitrogen gas currently stored in the 
iterior to the 1st piping 21 1 by [ of the 1st piping 21 1 ] being pressurized from the outside. 

00511 The 1st piping 21 1 dichotomizes first the nitrogen gas sent in from the nitrogen source of supply 8. While 
lichotomized and nitrogen gas is drawn by the 3rd piping 213 (after-mentioned). The nitrogen gas of another 
ide is drawn by the 1st piping 211 as it is, and is supplied to the evaporation tub 201 (after-mentioned) 
;onnected to the another side edge of the 1st piping 211. 1st MFG261 is interposed in this 1st piping 211. Under 
;ontrol of the gas supply control section 172 which is mentioned later, 1st MFC261 controls internal control- 
alve 261 a, and adjusts the flow rate of the nitrogen gas led to the 1st piping 211 to the predetermined flow rate 
3MFC1. Moreover, near the another side edge of the 1st piping 211, the 1st heater 241 which heats the nitrogen 
;as which can draw the inside of the 1st piping 211 under control of 1st TC231 which is mentioned later is 
istalled. 

0052] Liquefied IPA or other processing liquid is beforehand stored by the evaporation tub 201, and the 2nd 
leater 242 which heats liquefied IPA is further formed in it under control of 2nd TC232 which is mentioned later, 
xirthermore, the actual temperature of liquefied IPA is measured to the evaporation tub 201, and the 4th 
emperature sensor 224 which sets the measurement result to TDET4, and is outputted to 2nd TC232 is formed 
i it Within the evaporation tub 201, liquefied IPA disappears as a result of heating at the 2nd heater 242. 
Moreover, nitrogen gas (flow rate QMFC1) is supplied to this evaporation tub 201 through the 1st piping 211. 
)onsequently, within the evaporation tub 201, the mixed gas of the steam of IPA and nitrogen gas is generated 
is concentration non-adjusted raw gas. Furthermore, this evaporation tub 201 sends out concentration the non- 
idjusted raw gas of the 2nd piping 212 which connects with the edge on the other hand, and was generated 
iside to the 2nd piping 212. The flow rate of the raw gas sent out to this 2nd piping 212 will serve as 
3MFC1+QIPA, if the flow rate of the steam of IPA is set to QIPA. 

0053] As mentioned above, the one side edge is connected with the 1st piping 21 1, while dichotomized and the 
Ird piping 213 draws nitrogen gas. The another side edge of this 3rd piping 213 is connected with the 2nd piping 
!12. 2nd MFC262 is interposed in this 3rd piping 213. Under control of the gas supply control section 172 which 
s mentioned later, 2nd MFC262 controls internal control-valve 262a, and adjusts the flow rate of the nitrogen 
[as led to the 3rd piping 213 to the predetermined flow rate QMFC2. Moreover, near the another side edge of 
he 3rd piping 213, the 3rd heater 243 which heats the nitrogen gas which can draw the inside of the 3rd piping 
!13 under control of 3rd TG233 which is mentioned later is installed. 

0054] The another side edge is connected to outside tube 171a which penetrates the ambient atmosphere 
;utoff plate 151, and the 2nd piping 212 draws the raw gas which should be breathed out from outside tube 171a. 
: irst, on the other hand near the edge (the near evaporation tub 201), the 1st temperature sensor 221 which 
neasures the actual temperature which the raw gas which is not adjusted immediately after [ this 2nd piping 

512 ] sending out from the evaporation tub 201 has, sets that measurement result to TDET1, and is outputted to 
1st and 2nd TCs 231 and 232 is installed. This TDET1 is used when 1st and 2nd TCs 231 and 232 control the 
:emperature of the 1st and 2nd heaters 241 and 242. Furthermore, the 3rd piping 213 is connected near the one 
side edge of this 2nd piping 212. The raw gas sent out from the evaporation tub 201 in this connecting location 

s diluted by the nitrogen gas drawn by the 3rd piping 213, and the flow rate (the total flow is called hereafter) of 
:he diluted raw gas serves as QMFC1+QMFC2+QIPA=Qtotal. By the way, although the raw gas immediately after 
sending out from the evaporation tub 201 is saturated steam and tends to dew, the IPA steam contained in raw 
jjas stops being able to dew easily by diluting with the nitrogen gas which can draw the 3rd piping 213. In 
addition, as for the 3rd piping 213, from a viewpoint of preventing dew condensation of an IPA steam, it is 
desirable to connect with the 2nd piping 212 as much as possible in the evaporation tub 201 and a near part 
"0055] Moreover, near the connecting location of the 2nd and 3rd piping 212 and 213, the actual temperature 
which the raw gas diluted with the connecting location has is measured, and the 2nd temperature sensor 222 
/vhich sets the measurement result to TDET2, and is outputted to 3rd TC233 is installed. This TDET2 is used 
when 3rd TC233 controls the temperature of the 3rd heater 243. Moreover, near the another side edge of the 
?nd piping 212 (ambient atmosphere cutoff plate 151 side), the actual concentration of the IPA steam contained 
n the diluted raw gas is measured, and the concentration detection sensor 251 outputted to the gas supply 
control section 172 by setting the measurement result to CDET is interposed. This CDET is used when the gas 
supply control section 172 controls the flow rate of 1st and 2nd MFC 261 and 262. As for this concentration 
detection sensor 251, the thing of optical or a combustion equation is used typically. Moreover, the 3rd 
temperature sensor 223 which measures the actual temperature which the 4th heater 244 which heats the 
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iluted raw gas t and the raw gas heated at the 4th heater 244 have, sets the measurement result to TDET3, and 
i outputted to 4th TC234 under control of 4th TC234 which is later mentioned near the another side edge of 
ie 2nd piping 212 is installed. This TDET3 is used when 4th TC234 controls the 4th heater 244. 
)056] Finally the diluted raw gas which can draw this 2nd piping 212 is breathed out from the ambient 
tmosphere cutoff plate 151 to a substrate 9, and is used as raw gas with which concentration adjustment of [ in 
le case of above-mentioned desiccation processing ] was carried out 

)057] Next, the gas supply control section 172 is explained. As shown in drawing 6 , CPU301, ROM302 and 
AM303, and the interface section 304 are connected to the gas supply control section 1 72 possible [ a 
ommunication link]. As CPU301 is mentioned later, it controls actuation of the substrate processor 100 in 
eneralization. The control program 321 for actuation of the substrate processor 100 is stored in ROM302. 
AM303 is used as a working area for actuation of CPU301. The interface section 304 is connected to the 1st 
iru/or 4th TC 231-234 of the exterior of the gas supply control section 172, the concentration detection 
ensor 251, 1st and 2nd MFC261, and 262 lists possible [ the input section 207 and a communication link ]. The 
iput section 207 contains the display, the keyboard, etc. and the target parameter which serves as desired 
alue of control of the substrate processor 100 by this is set up by the operator. 

)058] Actuation of the concentration control by the gas supply section 171 and the gas supply control section 
72 which are constituted as mentioned above etc. is explained below. In addition, in the following explanation, 
ie gas supply control section 172 points out beforehand operating using RAM303 as a working area according 
5 the control program 321 with which internal CPU301 is beforehand stored in ROM302. 
)059] First, CPU301 is contained in the control program 321, starts the processing program (the so-called 
icipe) for setting up an above-mentioned target parameter, and displays the screen for a target parameter 
etup on the display of the input section 207. Answer this display, and if the screen are above-mentioned [ an 
perator ] to the display top of the input section 207 in the screen is displayed Although various target 
arameters must be set up, what is needed especially for the gestalt of this operation outside tube 171a (the 
learance between outside tube 171a and inside tube 161a — ) It is the concentration GIPA of the IPA steam 
ontained in the temperature Tgas of the raw gas breathed out from the total flow Qtotal of the raw gas 
reathed out from it being the same as that of the following, and outside tube 171a, and raw gas. The substrate 
rocessor 100 performs as desired processing of an operator to a substrate 9 by adjusting the concentration 
nd temperature of raw gas which are supplied to a substrate 9 based on three target parameters Qtotal, Tgas, 
nd CIPA. After CPU301 receives three target parameters set up by the operator through the interface section 
04 from the input section 207, it is stored in RAM303. Then, the washing process and desiccation process by 
le substrate processor 1 00 are started. Although the process of these processings is as stated above, it 
xplains below focusing on concentration control of the IPA steam in the raw gas in a desiccation process. 
)060] CPU301 of the gas supply control section 172 performs a standby process according to a control 
rogram 321 as the preliminary process before a desiccation process is started, or a preliminary process of the 
hase of the beginning of a desiccation process. First, CPU301 notifies the fixed temperature TO beforehand set 
s the control program 321 to the 1st thru/or 3rd TC 231-233 through the interface section 304. This constant 
jmperature TO is chosen as suitable temperature in relation to the maximum vapor tension of liquefied IPA 
urrently stored in the evaporation tub 201 (for example, about 66 degrees C). That is, this maximum vapor 
snsion also becomes it low that constant temperature TO is a low value relatively, and it is hard coming to 
ecure the flow rate of the IPA steam generated within the evaporation tub 201 in a desiccation process. 
Consequently, the trouble of being hard coming to secure the concentration CIPA of the IPA steam contained in 
ie total flow Qtotal of the raw gas set up by the operator and it occurs. Therefore, constant temperature TO is 
referably chosen as suitable temperature which such a trouble does not generate. In addition, although the 
estalt of this operation is explained from a viewpoint of the simplification of explanation that this constant 
smperature TO is beforehand set as the control program 321, this constant temperature TO may constitute the 
ubstrate processor 100 so that it may be set up by the operator through the input section 207. 
)061] The 1st thru/or 3rd TC 231-233 adjust whenever [ 1st / ** / thru/or stoving temperature / of the 3rd 
eater 241-243 ] to constant temperature TO while holding the constant temperature TO notified by CPU301 
iside. By this, the 1st heater 241 begins to heat the 1st piping 21 1 with constant temperature TO, the 2nd 
eater 242 begins to heat liquefied IPA in the evaporation tub 201 with constant temperature TO, and the 3rd 
eater 243 begins to heat the 3rd piping 213 with constant temperature TO. Such heating is performed 
iroughout a desiccation process. 

)062] At a standby process, the nitrogen gas of the minute flow Q 0 (for example, 10 [l/min]) beforehand set as 
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he control program 321 is drawn in the 3rd piping 213 and the 2nd piping 212. Since the nitrogen gas of this 
linute flow Q 0 is heated at the 3rd heater 243, the 2nd piping 212 is heated. Even if the raw gas which contains 
n IPA steam at a desiccation process can draw the inside of the 2nd piping 212 by this, an IPA steam stops 
eing able to dew easily. In addition, since an IPA steam is not needed at this standby process, the nitrogen gas 
f a minute flow rate is not led to the 1st piping 211. 

3063] In the case of the example of the desiccation actuation shown in drawing 4 , in parallel to while the 
tandby process is continuing, the pure water which rotated the substrate 9 at the high speed and has adhered 
o the substrate 9 is removed by the maintenance base 121 side (time of day TM1-TM2 shown in drawing 4 ). In 
ddition, a standby process may be performed in process [ the washing processing performed in advance of 
lesiccation processing ]. Moreover, when processing one substrate 9 at a time continuously, a standby process 
lay be performed only at the time of starting of equipment 

0064] If a standby process is completed and high-speed rotation of a substrate 9 is performed for 2 to 3 
econds, the raw gas with which the concentration of the IPA steam explained below was adjusted will be 
reathed out by the substrate 9 (time of day TM2-TM3 shown in drawing 4 ). IPA included in raw gas disappears, 
fter being permuted by the drop of the pure water which **** on substrate 9 front face. Consequently, a 
ubstrate 9 is fully dried, without leaving a drop to a front face. Thus, a desiccation process is performed in the 
ubstrate processor 100. 

0065] Next, it explains in full detail about concentration control of the IPA steam in raw gas. 
0066] As mentioned above, the total flow Qtotal, temperature Tgas, and concentration CIPA are beforehand 
tored in RAM303 (working area) of the gas supply control section 172. CPU301 of the gas supply control 
ection 172 determines the flow rate QMFC1 of the nitrogen gas led to the 1st piping 211, and the flow rate 
5MFC2 of the nitrogen gas led to the 3rd piping 213 according to a control program 321, in order to initialize the 
;oncentration of the IPA steam first contained in raw gas, when generating raw gas required for a desiccation 
process. Therefore, CPU301 multiplies by the total flow Qtotal and concentration CIPA which are stored now 
RAM / 303 ], and calculates the flow rate QIPA of the IPA steam which must be contained in the raw gas 
;upplied to a substrate 9 this time. For example, according to the recipe which the operator mentioned above, it 
s assumed that Qtotal was set up with 100 [l/min] and concentration CIPA was set up with 5%. If this 
issumption is followed, a flow rate QIPA will be set to 5 [l/min]. 

0067] A setup of the concentration CIPA by the operator may be performed in response to assistance of the 
[as supply section 171 shown in drawing 5 . As shown in drawing 5 , the temperature of the ambient atmosphere 
iutoff plate 151 measured with the thermometer 154 is inputted into the gas supply control section 172. Since 
he ambient atmosphere cutoff plate 151 and the substrate 9 are mutually close, there is no big difference 
>etween the temperature TW of a substrate 9, and the temperature of the ambient atmosphere cutoff plate 151. 
rhen, in quest of the concentration (henceforth "saturated concentration") from which an IPA steam serves as 
naximum vapour tension in the temperature from a thermometer with reference to the table 322 ( drawing 7 ) 
vhich this gas supply control section 172 mentions later, it displays on a display. Here, since the saturated 
concentration of the IPA steam in the case of 25-degree C temperature is 5.85%, an operator inputs 5% which is 
:he value which is less than 5.85%. Thereby, even if raw gas of 5% of concentration of an IPA steam is breathed 
jut by the substrate 9, it can prevent that an IPA steam dews on the front face of a substrate 9. Consequently, 
Droper desiccation processing can be performed. 

"0068] By the way, as mentioned above, liquefied IPA in the evaporation tub 201 is constant temperature TO 
]with the gestalt of this operation, heated so that it may become 66 degrees C). The maximum vapor tension of 
an IPA steam has the most important value to temperature. Now, saturated concentration of the IPA steam 
jsed as the maximum vapor tension under this constant temperature TO is made into X0%. Moreover, since the 
saturated concentration of an IPA steam can be expressed with the ratio of the flow rate QIPA of IPA required 
this time, and the flow rate (QMFC1+QIPA) of the raw gas sent out out of the evaporation tub 201, several 1 is 
naterialized, and QMFC1 can be found by several 2. 
[0069] 

[Equation 1] 

Xo-QlpaX (Qmfci+ Qipa) 



[0070] 
[Equation 2] 

3mfci = QipaX (1-Xo)/Xo 
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)071] Here, the saturated concentration XO of an IPA steam is known physical quantity, and with the gestalt of 
lis operation, as a control program 321 is shown in drawing 6 , the value of the saturated concentration XO to 
smperature TO contains beforehand the table 322 (refer to drawing 7 ) indicated beforehand. Now, saturated 
oncentration XO assumes that it is 50% at temperature T0=66 degree C as indicated by this table 322 (refer to 
rawing 7 ). In addition, this saturated concentration XO expounds on assuming not a right value but the 
iewpoint of the simplification of explanation to such a value here. If this assumption is followed, QMFC1 will be 
et to 5 [l/min] from two upper types. 

)072] Moreover, the raw gas (flow rate QMFC1+QIPA) sent out from the evaporation tub 201 is diluted in the 
onnecting location of the 2nd piping 212 and the 3rd piping 213 by the nitrogen gas (flow rate QMFC2) drawn by 
le 3rd piping 213. Therefore, since the total flow Qtotal of the raw gas finally supplied to a substrate 9 is 
xpressed with several 3, QMFC2 can be found from several 4. 
)073] 

Equation 3] 

totaJ = QMFC1 + QMFC2 + QlPA 

)074] 

Equation 4] 

MFC2= Qtotal - (QMFC1 + QiPa) 

)075] If an above-mentioned assumption is followed, QMFC2 will be set to 90 [l/min] from four upper types. 
)076] CPU301 of the gas supply control section 172 notifies the flow rate QMFC1 (the gestalt of this operation 
[l/min]) calculated as mentioned above to 1st MFC261 through the interface section 304, and notifies a flow 
rte QMFC2 (the gestalt of this operation 90 [l/min]) to 2nd MFC262 through the interface section 304. 
ccording to the notified flow rates QMFC1 and QMFC2, 1st and 2nd MFC 261 and 262 opens the internal 
antral valves 261a and 262a so that flow rates QMFC1 and QMFC2 may be obtained within the 1st and 3rd 
ping 211 and 213. 

)077] Then, the nitrogen source of supply 8 is a predetermined flow rate, and sends out the nitrogen gas of 
binary temperature. The nitrogen gas sent out from the nitrogen source of supply 8 dichotomizes immediately 
=ter, and is drawn by the 1st and 3rd piping 21 1 and 213. First, the nitrogen gas which can draw the inside of 
le 1st piping 21 1 is controlled by 1st MFC261 by the flow rate QMFC1, and after being heated so that it may 
scome constant temperature TO at the 1st heater 241 further, it is introduced into the evaporation tub 201. In 
le evaporation tub 201, as mentioned above, the IPA steam has occurred. If nitrogen gas (carrier gas) is 
troduced in the evaporation tub 201 which is generating the IPA steam, mixed gas with raw gas, i.e., an IPA 
;eam, and nitrogen gas will be generated. This generated raw gas is sent out to the 2nd piping 212 from the 
/aporation tub 201. On the other hand, the nitrogen gas which can draw the inside of the 3rd piping 213 is 
Dntrolled by 2nd MFC262 by the flow rate QMFC2, and after being heated so that it may become constant 
imperature TO at the 3rd heater 243 further, it is introduced into the 2nd piping 212. 

I078] Therefore, the raw gas sent out from the evaporation tub 201 The flow rate of the raw gas which was 
luted with the connecting location of the 2nd piping 212 and the 3rd piping 213, consequently was diluted by 
le nitrogen gas which can draw the inside of the 3rd piping 213 (QMFC 1 +QMFC2+QIPA) It is set to =Qtotal, 
id the concentration of the IPA steam in the diluted raw gas serves as QIPA/(QMFC1+QMFC2+QIPA) =CIPA 
> that clearly also from ****. This diluted raw gas can draw the inside of the 2nd piping 212, and soon, after a 
imperature up is carried out to temperature Tgas at the 4th heater 244, it is supplied to a substrate 9 from 
jtside tube 171a. Consequently, the desiccation process mentioned above is performed within the substrate 
-ocessor 100. The temperature of the raw gas supplied to a substrate 9 is Tgas, the concentration of the IPA 
:eam contained in raw gas is CIPA, and the total flow of raw gas is Qtotal so that clearly also from the above 
<planation. These are the target parameters itself set up by the operator. Thus, the concentration of the IPA 
:eam in raw gas is decided by the substrate processor 100 with the ratio of the flow rate of the 1st and 3rd 
ping 211 and 213 to the total flow, and it is not decided by temperature of liquefied IPA in an evaporation tub 
;e before. Thus, since the substrate processor 100 can control the concentration of the IPA steam in raw gas, 
ithout changing the evaporation conditions of liquefied IPA where heat capacity is large, it can control the 
Dncentration of an IPA steam quickly as desired [ an operator ]. 

I079] In the substrate processor 100, raw gas is generated as mentioned above and supplied from outside tube 
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71a to a substrate 9. Furthermore, while the substrate processor 100 is generating raw gas, it is the following, 
nd is making and controlling the concentration of the IPA steam contained all the time in the raw gas supplied 
o a substrate 9, and whenever [ 1st / ** / thru/or stoving temperature / of the 4th heater 241-244 ]. 
D080] First, concentration control of an IPA steam is explained. As mentioned above, the concentration 
letection sensor 251 is formed on the 2nd piping 212. This concentration detection sensor 251 is carrying out 
he firm measurement of the concentration of the IPA steam contained in the raw gas supplied to a substrate 9, 
nd outputs it to the gas supply control section 172 by setting that measurement result to CDET. CPU301 (refer 
o drawing 6 ) of the gas supply control section 172 receives CDET through the interface section 304. Moreover, 
IIP A (desired value) which is the concentration of the IPA steam required this time set to RAM303 of the gas 
upply control section 172 by the operator is held. Based on the deflection between CIPA which is desired value, 
nd the actual concentration CDET, CPU301 performs PID (Proportional-plus-integral-plus-derivative) actuation 
referably, and tunes the flow rate of 1st MFC261 finely. Thus, based on the measurement result CDET of the 
oncentration detection sensor 251, feedback control of the flow rate of 1st MFC261 is carried out Here, when 
uning the flow rate QMFC1 of 1st MFC261 finely and not tuning the flow rate QMFC2 of 2nd MFC262 finely, the 
otal flow Qtotal of the raw gas supplied to a substrate 9 changes. However, since the amount of adjustments of 
st MFC261 is minute, there is little need of tuning the flow rate QMFC2 of 2nd MFC262 finely, and always 
obtaining the fixed total flow Qtotal. However, the flow rate QMFC2 of 2nd MFC262 may also be finely tuned so 
hat the fixed total flow Qtotal can be obtained. 

0081] Thus, the substrate processor 100 measures the current concentration of an IPA steam directly, and in 
irder to tune the flow rate QMFC1 of 1st MFC261 finely at least based on the measurement result, it is carrying 
>ut feedback control. By this, as desired desiccation processing of an operator can be performed to a substrate 

L 

0082] Next, the temperature control of the 1st heater 241 is explained. As mentioned above, the 1st 
emperature sensor 221 is formed on the 2nd piping 212. This 1st temperature sensor 221 is carrying out the 
irm measurement of the actual temperature which the raw gas immediately after sending out from the 
evaporation tub 201 has, sets that measurement result to TDET1, and outputs it to 1st TC231. The constant 
emperature TO notified by CPU301 is held at 1st TC231. Based on the deflection between constant 
emperature TO and the actual temperature TDET1, 1st TC231 performs PID action preferably, and performs 
eedback control for tuning whenever [ stoving temperature / of the 1st heater 241 ] finely. Thus, since the 
litrogen gas which can draw the 1st piping 211 is heated so that the temperature of the raw gas sent out from 
he evaporation tub 201 may turn into constant temperature TO, it can also control the concentration of the IPA 
;team decided by temperature of raw gas to fixed concentration as desired [ an operator ]. Therefore, in the 
iubstrate processor 100, concentration change of the IPA steam by nitrogen gas being introduced into an 
evaporation tub 201 like before stops being able to happen easily. By this, as desired desiccation processing of 
in operator can be performed to a substrate 9. 

0083] Next, the temperature control of the 2nd heater 242 is explained. The 1st temperature sensor 221 
nentioned above outputs TDET1 also to 2nd TC232. As mentioned above also in 2nd TC232, constant 
emperature TO is held. 2nd TC232 also performs PID action preferably, and performs feedback control for 
uning whenever [ stoving temperature / of the 2nd heater 242 ] finely. [ as well as 1st TC231 ] Thus, since 
iquefied IPA currently stored by the evaporation tub 201 is heated so that the temperature of the raw gas sent 
>ut from the evaporation tub 201 may turn into constant temperature TO, it can also control the concentration 
>f the IPA steam decided by temperature of raw gas to constant temperature as desired [ an operator ]. By this, 
is desired desiccation processing of an operator can be performed to a substrate 9. 
0084] Next, the temperature control of the 3rd heater 243 is explained. As mentioned above, the 2nd 
:emperature sensor 222 is formed in the 2nd piping 212. This 2nd temperature sensor 222 is carrying out the 
Irm measurement of the actual temperature of the diluted raw gas (flow rate Qtotal), sets that measurement 
esult to TDET2, and outputs it to 3rd TC233. As mentioned above also in 3rd TC233, constant temperature TO 
s held. Based on the deflection between constant temperature TO and the actual temperature TDET2, 3rd 
rC233 performs desirable above-mentioned PID action, and performs feedback control for tuning whenever 
. stoving temperature / of the 3rd heater 243 ] finely. Thus, since the nitrogen gas which can draw the 3rd piping 
?13 is heated so that the temperature of the diluted raw gas may turn into constant temperature TO, it does not 
sause the temperature fall of the diluted raw gas. Therefore, the concentration of the IPA steam decided by 
:emperature of the diluted raw gas can be controlled now to fixed concentration as desired [ an operator ]. By 
:his, as desired desiccation processing of an operator can be performed to a substrate 9. 
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D085] As explained above, the substrate processor 100 does not control the concentration of the IPA steam in 
aw gas based on the temperature of liquefied IPA currently stored in the evaporation tub 201, but it measures 
ne concentration of the raw gas itself which can draw the 2nd piping 212, tunes finely the flow rate of the 
itrogen gas which can draw the inside of the 1st piping 21 1 at least based on this measurement result, and is 
ontrolling the concentration of the IPA steam in raw gas. Therefore, the substrate processor 100 can perform 
s desired desiccation processing of an operator to a substrate 9. Moreover, in concentration control of an IPA 
team, feedback control of the nitrogen gas which can draw the temperature and the 1st piping 21 1 of liquefied 
3 A is carried out to constant temperature TO based on the temperature which the raw gas immediately after 
ending out from the evaporation tub 201 has. Since the temperature of liquefied IPA in the evaporation tub 201 
annot change easily even if nitrogen gas is introduced in the evaporation tub 201, that is, the IPA steam in raw 
as always has an operators as desired concentration by this, as for the substrate processor 100, as desired 
esiccation processing of an operator can be performed to a substrate 9. 

D086] Next, the temperature control of the 4th heater 244 is explained. As mentioned above, the 3rd 
smperature sensor 223 is formed on the 2nd piping 212. This 3rd temperature sensor 223 is carrying out the 
rm measurement of the actual temperature of the diluted raw gas (flow rate Qtotal), sets that measurement 
ssult to TDET3, and outputs it to 4th TC234. The temperature Tgas of the raw gas supplied to 4th TC234 to a 
ubstrate 9 as mentioned above is held. Based on the deflection between the predetermined temperature Tgas 
nd the actual temperature TDET4, 4th TC234 performs desirable above-mentioned PID action, and performs 
jedback control for tuning whenever [ stoving temperature / of the 4th heater 244 ] finely. Thus, based on the 
ctual temperature which the raw gas supplied to a substrate 9 has, feedback control of the 4th heater 244 is 
arried out just before the delivery of outside tube 171a. Therefore, the temperature of raw gas is maintained at 
le temperature Tgas for which an operator always wishes. In the desiccation process mentioned above, not 
nly the concentration of the IPA steam in raw gas but the temperature of raw gas is concerned with the drying 
me of a substrate 9. That is, the temperature of substrate 9 the very thing rises, and the temperature of the 
aw gas supplied enables it to evaporate the drop which entered the fine slot formed in the substrate 9. By this, 
esiccation processing as expected [ an operator ] can be more suitably performed to a substrate 9. 
)087] In addition, during desiccation processing, since temperature is [ the temperature Tgas of the raw gas 
enerally breathed out rather than the temperature TW of a substrate 9 at the time of initiation of desiccation 
rocessing ] higher, although the temperature of a substrate 9 rises, it does not fall. Therefore, also in the way 
f desiccation processing, whenever concentration lower than the saturated concentration of the IPA steam of 
le raw gas in the temperature of the substrate 9 at the time of initiation of desiccation processing is set up, 
le concentration of an IPA steam is maintained so that it may be less than saturated concentration. 
)088] Next, a series of substrate down stream processing is completed, and the following actuation is 
erformed in order to change the concentration of the IPA steam in raw gas, the substrate processor 100 
eeping the total flow of raw gas constant, when shifting to new substrate down stream processing. First, an 
perator sets up three new target parameters Qtotal, Tgas, and CIPA according to the recipe mentioned above, 
lext, the substrate processor 100 performs a standby process and shifts to the desiccation process after a 
ashing process. When it shifts to a desiccation process, the total flow Qtotal, temperature Tgas, and 
oncentration CIPA are stored in RAM303 (working area) of the substrate processor 100. As mentioned above, 
ie substrate processor 100 initializes a flow rate QMFC1 and a flow rate QMFC2 first. Therefore, CPU301 
lultiplies by the total flow Qtotal and concentration CIPA, and calculates a flow rate QIPA. For example, 
apposing an operator assumes that it is that to which IPA saturated concentration [ in / for Qtotal / the 
leasurement temperature of a substrate 9 ] exceeds 10% again with 100 [l/min] and sets up concentration 
IPA with 10% this time according to a recipe, a flow rate QIPA will be set to 10 [l/min]. 
)089] Liquefied IPA in the evaporation tub 201 is heated so that it may become constant temperature TO 
saturated concentration X0%). At this time, QMFC1 is set to 10 [l/min] from several 2. Moreover, QMFC2 is set 
} 80 [l/min] from several 4. The 1st MFC261 and 2nd MFC262 of the substrate processor 100 open the internal 
ontrol valves 261a and 262a so that the flow rate QMFC1 (the gestalt of this operation 10 [l/min]) and flow 
ate QMFC2 (the gestalt of this operation 80 [l/min]) which were calculated as mentioned above may be 
btained. 

)090] Thus, the substrate processor 100 can change the concentration of the IPA steam in raw gas, keeping 
^e total flow of raw gas constant by changing the flow rate of the nitrogen gas which can draw the flow rate and 
ie 3rd piping 213 of nitrogen gas which are introduced in the evaporation tub 201. Thus, it is not necessary to 
hange the temperature of liquefied IPA (it stores in the evaporation tub 201) where heat capacity is big in the 
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ubstrate processor 100. Therefore, according to the substrate processor 100, it can shift to the following 
ubstrate down stream processing easily in a short time. 

3091] Moreover, the following actuation is performed in order to change the total flow of raw gas similarly, the 
ubstrate processor 100 keeping constant the concentration of the IPA steam in raw gas, when shifting to new 
ubstrate down stream processing from the last substrate down stream processing. First, an operator sets up 
hree new target parameters Qtotal, Tgas, and CIPA according to the recipe mentioned above. Next, the 
ubstrate processor 1 00 performs a standby process and shifts to the desiccation process after a washing 
rocess. The total flow Qtotal, temperature Tgas, and concentration CIPA are stored in RAM303 (working area) 
f the substrate processor 100 at the time of this shift. As mentioned above, the substrate processor 100 
litializes a flow rate QMFC1 and a flow rate QMFC2 first Therefore, CPU301 multiplies by the total flow Qtotal 
nd concentration CIPA, and calculates a flow rate QIPA. For example, it is assumed that the operator set up 
Jtotal with 200 [l/min] according to the recipe, and set up concentration CIPA with 10% this time. If this 
ssumption is followed, a flow rate QIPA will be set to 20 [l/min]. 

9092] Liquefied IPA in the evaporation tub 201 is heated so that it may become constant temperature TO 
saturated concentration X0). At this time, QMFC1 is set to 20 [l/min] from several 2. Moreover, QMFC2 is set 
o 160 [l/min] from several 4. The 1st MFC261 and 2nd MFC262 of the substrate processor 100 open the 
rternal control valves 261a and 262a so that the flow rate QMFC1 (the gestalt of this operation 20 [l/min]) and 
low rate QMFC2 (the gestalt of this operation 160 [l/min]) which were calculated as mentioned above may be 
btained. 

0093] Thus, the substrate processor 100 can change the total flow of raw gas by changing the flow rate of the 
litrogen gas which can draw the flow rate and the 3rd piping 213 of nitrogen gas which are introduced in the 
evaporation tub 201, keeping constant the concentration of the IPA steam in raw gas. 

0094] Thus, it is not necessary to change the temperature of liquefied IPA (it stores in the evaporation tub 201) 
/here heat capacity is big in the substrate processor 100. Therefore, according to the substrate processor 100, 
: can shift to the following substrate down stream processing easily in a short time. 

0095] In addition, in the substrate processor 100 mentioned above, it is made for the 1st temperature sensor 
!21 to output the detection result TDET1 to 1st and 2nd TCs 231 and 232, and 1st and 2nd TCs 231 and 232 
/ere carrying out feedback control of whenever [ stoving temperature / of the 1 st and 2nd heaters 241 and 
!42 ] based on TDET1. However, in order to carry out feedback control of whenever [ stoving temperature / of 
he 1st and 2nd heaters 241 and 242 ] f the substrate processor 100 may be replaced with the 1st temperature 
tensor 221, and may use a concentration detection sensor. This concentration detection sensor measures the 
ictual concentration of IPA contained in the raw gas sent out from the evaporation tub 201. Since the raw gas 
nmediately after sending out from the evaporation tub 201 is saturated steam as mentioned above, if the 
concentration of an IPA steam can be measured, the temperature of raw gas will be searched for uniquely, 
rherefore, 1st and 2nd TCs 231 and 232 can also carry out feedback control of whenever [ stoving 
emperature / of the 1st and 2nd heaters 241 and 242 ] based on the measurement result of this concentration 
letection sensor. 

0096] Moreover, it is made, as for the substrate processor 100 mentioned above, for the concentration 
letection sensor 251 to output the measurement result CDET to the gas supply control section 172, and the gas 
>upply control section 172 is made to carry out feedback control of the flow rate of 1st MFC261 at least based 
>n CDET. However, the gas supply control section 172 may use the measurement results TDET1 or TDET2 of 
lot the detection result CDET of the concentration detection sensor 251 but the 1st temperature sensor 221, 
>r the 2nd temperature sensor 222, in order to carry out feedback control of the flow rate of 1st MFC261 at 
east. As mentioned above, the 1st temperature sensor 221 and 2nd temperature sensor 222 measure the 
:emperature of the raw gas controlled by constant temperature (the gestalt of above-mentioned operation TO). If 
constant temperature (TO) can be measured a passage clear also from ****, the concentration of IPA contained 
n the raw gas which can draw the 2nd piping 212 will be called for uniquely. Therefore, the gas supply control 
section 172 can also carry out feedback control of the flow rate QMFC1 of 1st MFC261 at least based on the 
neasurement result of this 1st temperature sensor 221 or the 2nd temperature sensor 222. 
X)097] Moreover, it is made, as for the substrate processor 100 mentioned above, for the 3rd temperature 
sensor 223 to output the measurement result TDET3 to 4th TC234, and 4th TC234 was carrying out feedback 
control of whenever [ stoving temperature / of the 4th heater 244 ] based on TDET3. However, for such 
Feedback control, the substrate processor 100 may be replaced with the measurement result TDET3 of the 3rd 
temperature sensor 223, and may use the measurement result TDET2 of the 2nd temperature sensor 222. Thus, 
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ie measurement result TDET2 can be used because both the 2nd temperature sensor 222 and 3rd temperature 
ensor 223 are searching for the temperature of the raw gas which could draw the inside of the 2nd piping 212, 
nd was diluted. 

D098] In addition, the gestalt of above-mentioned operation explained the IPA steam concretely. However, in 
ach production process, such as a semiconductor device, not only an IPA steam but an organic solvent steam, 
steam, etc. are used as a processing steam. After these processing steam is also mixed with carrier gas, it is 
sed in many cases, and the concentration of a processing steam also needs to be controlled correctly. The 
ubstrate processor 100 is applicable also about these processing steams. 

D099] As explained above, in this gas supply section 171, various physical elements of gas which flow from the 
itrogen source of supply 8 to the delivery of outside tube 171a can be measured, and it can use as a 
oncentration control parameter for controlling the concentration of an IPA steam [ in / for this measured 
alue / raw gas 1 Moreover, even if it faces controlling concentration of an IPA steam, the physical element of 
as which flows various parts is employable as a controlled system. 

3100] Like previous statement, the measured value of the concentration of the IPA steam in the gas which 
ows from a connecting location with the 3rd piping 213 to a delivery among the 2nd piping 212 can be directly 
sed as a concentration control parameter. 

51 01] Moreover, since the concentration of the IPA steam in raw gas can be calculated among the 2nd piping 
12 like previous statement also from the measured value of the concentration of the IPA steam in the gas 
etween the connecting locations of the evaporation tub 201 and the 3rd piping 213 when the flow rate of the 
as which flows the 1st and 3rd piping 211 and 213 is known, it can use as a concentration control parameter. 
)102] Furthermore, since the temperature of liquefied IPA in the evaporation tub 201, the temperature of the 
as which flows the 1st piping 211, and the temperature of the gas immediately after leading to the 2nd piping 
12 from the evaporation tub 201 are also closely related to the concentration of the IPA steam in the gas 
hich flows out of the evaporation tub 201, they can be used as a concentration control parameter. 
)103] Thus, at least one of various physical elements about raw gas can be acquired as a concentration control 
arameter, and the concentration of the IPA steam in raw gas can be controlled based on the acquired 
oncentration control parameter. 

)104] Concentration adjustment is possible by on the other hand controlling the ratio of the flow rate in these 
iping by adjusting the flow rate of the gas in the 1st piping 21 1, or the flow rate of the gas in the 3rd piping 213 
s a controlled system for controlling the concentration of the IPA steam in raw gas. 

)105] Moreover, although it explained that the temperature of the gas in the 1st piping 21 1, the temperature of 
quefied IPA in the evaporation tub 201, etc. were controlled by the above-mentioned explanation by the same 
smperature TO, such temperature may be set up according to an individual. Although the IPA steam in the gas 
hich flows out out of the evaporation tub 201 is considered at this time also when it is not a saturation state, 
nd a flow rate etc. cannot be calculated by easy count like the above-mentioned explanation, the concentration 
F the IPA steam in raw gas is appropriately maintainable by performing feedback control suitably. 
)106] Moreover, when changing the temperature of the gas in the 1st piping 211, and the temperature of 
luefied IPA in the evaporation tub 201, it sets. Since the concentration of the IPA steam in the gas which flows 
ut of the evaporation tub 201 can change and the concentration of the IPA steam in raw gas can be changed 
/ this if such temperature is changed The temperature of the gas in the 1st piping 21 1 and the temperature of 
juefied IPA in the evaporation tub 201 can also be used as a controlled system. 

)107] Thus, the concentration of the IPA steam in raw gas is controllable by controlling at least one of various 
lements as a controlled system. 

)108] Moreover, although the gestalt of the above-mentioned implementation explained that the concentration 
F an IPA steam was set up by the operator, a concentration setup of an IPA steam can also be performed 
Jtomatically. That is, the concentration which is less than the saturated concentration which the gas supply 
Dntrol section 1 72 asked and was called for in the saturated concentration of IPA in the temperature (or 
imperature equivalent to the temperature of a substrate 9) TW of the substrate 9 measured with the 
lermometer 154 while referring to the table 322 may be automatically determined as CDET. 
)109] Moreover, according to change of the temperature TW of the substrate 9 under desiccation processing, 
DET may be changed automatically. Since concentration CDET is controlled by this substrate processor 100 
/ feedback control, when the temperature TW of a substrate 9 rises during processing, it is also possible to 
hange concentration CDET according to this. 

)110] Thus, in the substrate processor 100, concentration control which prevents the dew condensation of IPA 
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i the front face of a substrate 9 automatically can also be performed 

0111] As mentioned above, although the substrate processor 100 concerning this invention which is the gestalt 
if the 1st operation has been explained After dispersing the pure water which has adhered to the substrate 9 by 
ligh-speed rotation in this substrate processor 100, the rotational speed of a substrate 9 is decreased to low- 
peed rotation (or it stops — making). And since he is trying to supply raw gas to a substrate 9 at least at the 
ime of low-speed rotation, the amount of supply of raw gas can be restricted only to a complement at the time 
if low-speed rotation (at or the time of a halt), preventing generating of a watermark. Thereby, manufacture of 
he substrate 9 of good quality is attained, holding down the manufacturing cost of a substrate 9. 
011 2] Moreover, since the concentration of the IPA steam in raw gas is appropriately controllable, it can 
irevent that an IPA steam dews in the front face of a substrate 9, and suitable desiccation processing can be 
lerformed. 

01 13] <2. Gestalt > drawing 8 of the 2nd operation is drawing of longitudinal section showing the mechanical 
;onfiguration of substrate processor 100a which is the gestalt of implementation of the 2nd of this invention. In 
iddition, the configuration of a control system is the same as the configuration shown in drawing 2 almost, and is 
he same as the configuration which also shows the configuration of the gas supply section 171 and the gas 
;upply control section 172 to drawing 5 and drawing 6 , respectively almost. 

01 14] Substrate processor 100a is the same as that of the gestalt of the 1st operation except for the point of 
inabling it to supply pure water and gas also to the inferior surface of tongue (rear face) of a substrate 9, the 
>oint of enabling it to rotate the ambient atmosphere cutoff plate 151, and the point that a thermometer 154 
measures the temperature in a cup 104, as compared with the substrate processor 100 which is the gestalt of 
he 1st operation. The following explanation shall explain such differences briefly and explains the same 
configuration as the gestalt of the 1st operation using the same sign. 

01 1 5] structure [ in / so that pure water and raw gas can be supplied also to the inferior surface of tongue of a 
;ubstrate 9 in substrate processor 100a / the ambient atmosphere cutoff plate 151 of the gestalt of the 1st 
operation ] — the same — the maintenance base 121 — the edge of a double structure tube is made to be 
exposed in the center about And inside tube 161a of this double structure tube is connected to the pure-water 
eed zone 161, and outside tube 171a is connected to the gas supply section 171. 

01 16] Moreover, in order to expose a double structure tube from the maintenance base 121, a motor in the air 
s used as a motor 131, and a double structure tube is arranged so that the susceptor 133 which supports a 
notor 131, a motor 131, a revolving shaft 123, and the maintenance base 121 may be penetrated in order. In 
iddition, a double structure tube is supported by bearing 1231 in the revolving-shaft 123 interior, and outside 
ube 171a is somewhat formed with the hard ingredient so that it may be easily supported by bearing 1231. 
Moreover, the labyrinth 1232 was formed in the clearance between a double structure tube, and the maintenance 
>ase 121 and a revolving shaft 123, and bearing 1231 is protected from the penetration object Even if labyrinths 
1 232 are V seal, packing, etc., it is easy to be natural [ labyrinths ]. 

01 17] It enables it to also rotate the ambient atmosphere cutoff plate 151 in this direction to compensate for 
otation of a substrate 9 in this substrate processor 100a. Therefore, it is what has the same configuration by 
he side of the inferior surface of tongue of a substrate 9, and a top face. That is, in the revolving shaft 153, it 
connects with the support shaft 152 through motor 131a in the air, and the ambient atmosphere cutoff plate 151 
s arranged as a double structure tube penetrates the support shaft 152, motor 131a, a revolving shaft 153, and 
he ambient atmosphere cutoff plate 151. Moreover, the double structure tube is supported by the bearing 1511 
>f the revolving^shaft 153 interior, and the labyrinth 1512 is formed in the clearance between the ambient 
atmosphere cutoff plate 151, or a revolving shaft 153 and a double structure tube. And inside tube 161a is 
connected to the pure-water feed zone 161, and outside tube 171a is connected to the gas supply section 171. 
0118] In addition, although drawing 8 shows the pure-water feed zone 161 and the gas supply section 171 to 
:he ambient atmosphere cutoff plate 151 and maintenance base 121 side separately, the double structure tube 
yy the side of the ambient atmosphere cutoff plate 151 and the double structure tube by the side of the 
naintenance base 121 may be connected to the same pure-water feed zone 161 or the gas supply section 171. 
.0119] The control system of substrate processor 100a is almost the same as the control system in the gestalt 
)f the 1st operation shown in drawing 2 . That is, the motor control section 132 controls motor 131a by the side 
)f the motor 131 by the side of the maintenance base 121, and the ambient atmosphere cutoff plate 151, and 
:he pure-water supply control section 162 and the gas supply control section 172 control the pure-water feed 
:one 161 and the gas supply section 171 by the side of the maintenance base 121 and the ambient atmosphere 
cutoff plate 151. Moreover, the thermometer 154 is arranged at rotation base 121 lower part, and the 
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smperature of the ambient atmosphere in a cup 104 is measured It is considered that the temperature 
leasured with the thermometer 1 54 is the temperature of a substrate 9 f and it is used in the gas supply control 
ection 1 72 like the gestalt of the 1 st operation. 

D120] Next, actuation of substrate processor 100a is explained using drawing 9 . In addition, actuation of 
ubstrate processor 100a may be the actuation shown in drawing 3 or drawing 4 like the gestalt of the operation 
d the 1st, and the actuation explained below is only an example. Moreover, the rotation actuation shown in 
rawing^ 9 is common to the maintenance base 121 and the ambient atmosphere cutoff plate 151, and common to 
ertical both sides of a substrate 9 also about raw gas supply actuation and pure-water supply actuation, 
urthermore, the sign shown in drawing 9 also uses the same thing as drawing 3 or drawing 4 . 
5121] As shown in drawing 9 , at the washing process shown with a sign P1, supplying pure water to the top 
ace and inferior surface of tongue of a substrate 9, a substrate 9 is rotated and washing processing is 
erformed to vertical both sides of a substrate 9. If washing processing is completed (time of day TM 1), while 
uspending pure-water supply actuation, a substrate 9 will be rotated for 2 to 3 seconds by 1 500 - 3000rpm. 
hereby, the pure water adhering to the top face and inferior surface of tongue of a substrate 9 disperses to a 
up 104, and the great portion of pure water adhering to a substrate 9 is removed. At this time, you may stop, as 
ie thick line in drawing 9 shows, and supply of raw gas on the top face and inferior surface of tongue of a 
ubstrate 9 may be performed in a minute in about 5001. /, as a thick dashed line shows. In addition, the process 
/ time of day TM1-TM2 is the same as the process shown in drawing 3 or drawing 4 almost. 
)122] Next, if picking **** of the great portion of pure water by high-speed rotation of a substrate 9 is 
ompleted (time of day TM 2), rotation of a substrate 9 is decreased to 500rpm extent 20 - 30 seconds will be 
oent after that, and the rotational speed of a substrate 9 will be decreased continuously gradually (time of day 
M2-TM3). Moreover, the amount of supply of the raw gas supplied to the top face and inferior surface of 
>ngue of a substrate 9 according to reduction of the rotational speed of a substrate 9 is also gradually 
ecreased from a part for 500l./to about 1001,/minute. 

)123] When the substrate 9 is rotating, in order to prevent the inflow of the atmospheric air from the clearance 
i between the ambient atmosphere cutoff plate 151 and a cup 104 like previous statement, it is necessary to 
jpply raw gas to a substrate 9. The amount to which this amount of supply is proportional to the rotational 
Deed of a substrate 9 about is needed. Then, he is trying to also decrease the amount of supply of raw gas with 
iduction of the rotational speed of a substrate 9 in this example of operation. 

)124] And if supply of the raw gas for 20 - 30 seconds is completed (time of day TM 3), the desiccation 
'Ocess shown with a sign P2 will be completed. 

)125] In addition, feedback control also of the concentration of the IPA steam of the raw gas used in the 
sstalt of this operation is carried out like the gestalt of the 1st operation, and even if the flow rate of raw gas 
hanges continuously, the concentration of an IPA steam is adjusted to the predetermined concentration CDET. 
hereby, dew condensation of IPA in the front face of a substrate 9 is prevented. 

)126] As mentioned above, although the configuration and actuation of substrate processor 100a which are the 
sstalt of the 2nd operation have been explained, since pure water and raw gas can be supplied not only to the 
>p face of a substrate 9 but to an inferior surface of tongue in this substrate processor 100a, the condition of 
le inferior surface of tongue of a substrate 9 is maintainable to clarification. To also maintain the condition of 
le inferior surface of tongue of a substrate 9 to clarification in manufacture of the semiconductor device with 
hich densification of the recent years was carried out especially is asked, and this substrate processor 100a 
as composition which meets such a demand. 

1127] Moreover, since the ambient atmosphere cutoff plate 151 is also rotated to compensate for rotation of a 
jbstrate 9 in substrate processor 100a, turbulence of the air current in the top face of a substrate 9 can be 
jppressed, and the inflow of the atmospheric air from Clearance G can be suppressed more effectively. 
)128] Moreover, since the amount of supply of raw gas is adjusted according to the rotational speed of a 
ibstrate 9 as shown in dra wing 9 , supply of the raw gas which does not have excess and deficiency to rotation 
r a substrate 9 is realized. 

)129] <3. Although the substrate processor concerning this invention has been explained more than 
odification >, this invention is not limited to the gestalt of the above-mentioned implementation, and various 
^formation is possible for it. 

1130] For example, although the maintenance base 121 holds a substrate 9 by the pin 122, if a substrate 9 is 
<able on the maintenance base 121, you may be what kind of gestalt and a substrate 9 is fixed by the 
Jsorption chuck. Moreover, the posture of the substrate 9 held is not limited to a horizontal position, either. 
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3131] Moreover, as long as Motors 131 and 131a produce the power which it is not limited [ power ] to an 
lectric motor but rotates the maintenance base 121, they may be what kind of gestalten. 

0132] Moreover, although the raw gas from the gas supply section 171 is supplied from the ambient atmosphere 
utoff plate 151 or the maintenance base 121, as long as it can supply raw gas to the top face and inferior 
urface of tongue of a substrate 9, you may be what kind of gestalt. For example, thin tubing is passed above a 
ubstrate 9, you may make it spout gas on the top face of a substrate 9, opening is formed in the maintenance 
ase 121, and you may make it supply gas to the inferior surface of tongue of a substrate 9 through this opening. 

0133] furthermore — although the raw gas which mixed the IPA steam is used for nitrogen gas with the gestalt 
■f the above-mentioned implementation — nitrogen gas — even if independent, as long as ** and the gas 
;ontaining the steam of other organic solvents may be used, or it may use gas other than nitrogen gas and is 
uitable for desiccation, what kind of thing may be used. 

0134] Moreover, although the gestalt of the above-mentioned implementation explained that it asked for the 
aturated concentration of the steam of the organic solvent to temperature with reference to a table 322, the 
naximum vapor tension to temperature may be memorized by the table 322. For example, IPA is used as an 
»rganic solvent and when the temperature of a substrate 9 is 20 degrees C, since the maximum vapor tension in 
!0 degrees C is 32.4mmHg(s), the saturated concentration of IPA is computed with 32.4mmHg/760mmHg=4.26%. 
"hereby, dew condensation of the IPA steam on the front face of a substrate is prevented in an operator 
iputting as CDET 3% which is less than 4.26% of concentration. 

0135] Moreover, it is not limited to the gestalt of the above-mentioned implementation about supply of pure 
vater, and various deformation is possible like the case of supply of gas, and, as for gas, pure water is supplied 
o a substrate 9 according to an individual, without using a double structure tube. Furthermore, washing 
processing by pure water is not performed in a substrate processor, but the substrate 9 after washing is carried 
n to a substrate processor. 

0136] Moreover, although the gestalt of the above-mentioned implementation explained desiccation processing 
>f the substrate 9 after pure-water washing, it may not be limited to pure water but you may be desiccation 
>rocessing after washing by penetrant removers other than pure water. Furthermore, it may not be limited to the 
Jesiccation processing after washing, either, and you may be desiccation processing after other processings. 
0137] Moreover, although he is trying to decrease about the rotational speed of the substrate 9 in a desiccation 
>rocess from high-speed rotation to low-speed rotation with the gestalt of the above-mentioned 
implementation, you may make it decrease it gradually depending on the contents of processing. For example, in 
irawing 9 , rotational speed may be continuously decreased towards time of day TM 3 from time of day TM 1. 
Moreover, the rotational speed and gas supply volume which were shown in the gestalt of operation are an 
example, and are not limited to such a value. 

0138] Furthermore, although the gestalt of the above-mentioned implementation explained signs that it dried to 
\ semi-conductor substrate, you may be equipment which is not limited to desiccation of a semi-conductor 
substrate and performs desiccation processing [ in / down stream processing of the glass substrate for the 
object for liquid crystal display manufacture, or photo-mask manufacture ]. 

0139] Moreover, although the temperature of the ambient atmosphere cutoff plate 151 or the temperature of 
:he ambient atmosphere in a cup 104 was measured and is regarded as the measured temperature being the 
:emperature of a substrate 9 with the gestalt of the above-mentioned implementation using the thermometer 
1 54, opening may be prepared in the ambient atmosphere cutoff plate 151 or the maintenance base 121, and the 
:emperature of a substrate 9 may be measured using a radiation thermometer from this opening. Furthermore, 
;he temperature of the pure water used for washing processing and the temperature of the atmospheric air near 
:he substrate processor may be used as temperature equivalent to the temperature of the substrate 9 before 
desiccation processing. That is, the thermometry of a substrate 9 may be direct or may be indirect. 
.0140] Moreover, although the gestalt of the above-mentioned implementation explained in the phase of the 
Deginning of desiccation processing as that whose temperature of a substrate 9 is ordinary temperature, the 
:emperature of a substrate 9 may be warmed using the gas breathed out in a standby process beyond ordinary 
temperature. 

[0141] Furthermore, although he is trying to measure the temperature (temperature which is equivalent to the 
temperature of a substrate 9 correctly) of a substrate 9 with the gestalt of the above-mentioned 
mplementation, when it is guaranteed that the temperature of a substrate 9 is below fixed temperature, dew 
condensation of the IPA steam in the front face of a substrate 9 can be prevented by including an IPA steam in 
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aw gas with the vapor pressure below the maximum vapor tension in this temperature 
3142] 

Effect of the Invention] In invention claim 1 thru/or given in eight, since the gas to a substrate is supplied while 
ecreasing the rotational speed of a maintenance base after dispersing the liquid which was made to rotate a 
laintenance base and adhered to the substrate, the amount of the gas supplied in order to prevent the 
ontamination of the atmospheric air by rotation of a substrate can be stopped. Thereby, generating of a 
ratermark can be prevented, holding down consumption of gas. 

)143] After dispersing the liquid which adhered to the substrate in invention according to claim 2, the rotational 
peed of a maintenance base is decreased from the 1 st rotational speed to the 2nd rotational speed, and since 
station of a maintenance base is stopped after dispersing the liquid adhering to a substrate, invention according 
5 claim 4 will be moreover, sufficient for the amount of the gas which should be supplied to a substrate with the 
mount according to the rotational speed of a maintenance base. 

)144] Moreover, in invention according to claim 5, a substrate can be dried quickly, preventing dew 
ondensation of an organic solvent steam. 

)145] Moreover, by invention according to claim 6, turbulence of the air current generated between a substrate 
nd an ambient atmosphere cutoff plate can be prevented, atmospheric contamination can be stopped further, 
id desiccation processing can be performed also to other principal planes of a substrate by invention according 
> claim 7. 

)146] Furthermore, in invention according to claim 8, since the flow rate of the gas supplied can be changed 
ccording to the rotational speed of a maintenance base, supply of the gas which does not have excess and 
eficiency further is realizable. 
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NOTICES * 

3 0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
In the drawings, any words are not translated. 

ESCRIPTION OF DRAWINGS 
Jrief Description of the Drawings] 

)rawing 1] It is drawing of longitudinal section of the substrate processor which is the gestalt of implementation 
Fthe 1st of this invention. 

)rawing 2] It is the block diagram showing the control system of the substrate processor shown in drawing 1 . 

) rawing 3] It is the timing diagram which shows an example of actuation of a substrate processor. 

) rawing 4j It is the timing diagram which shows other examples of actuation of a substrate processor. 

) rawing 5] It is the block diagram showing the configuration of the gas supply section etc. 

) rawing 6] It is the block diagram showing the configuration of a gas supply control section etc. 

)rawing 7] It is the table showing the relation between the saturated concentration of an IPA steam, and 

imperature. 

)rawing jfl It is drawing of longitudinal section of the substrate processor which is the gestalt of implementation 
: the 2nd of this invention. 

)rawing 9 ]_ It is the timing diagram which shows the example of further others of actuation of a substrate 
ocessor. 

) rawing 10] It is drawing of longitudinal section of the conventional substrate processor. 
)rawing 1 1] It is drawing showing the generating principle of a watermark. 
)escription of Notations] 
Substrate 

)0,100a Substrate processor 

M Maintenance Base 

M 131a Motor 

i2 Motor Control Section 

i1 Ambient Atmosphere Cutoff Plate 

M Gas Supply Section 

Ma Outside tube 

r 2 Gas Supply Control Section 

H-244 Heater 
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